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ORIGINALITY... 


Plan now for when supplies These configurations are one of the many versatile 


re easier. BX Tech- a a : : 
pes ah ne qualities of the original thermo-plastic material — 


help you study the application “* XYLONITE” (Celluloid). Made by the firm that 
Ttareinls sme, Mastic produces “LACTOID” (Casein), “ BEXOID” (Cellu- 
panded: obligation. lose Acetate), BX P.V.C. (Polyvinyl Chloride), BX 

ae POLYSTYRENE, BX ETHYL CELLULOSE, 


“TSOFLEX” (Lightweight Thermal Insulation). 


§ IN THERMO- PLASTICS y 
HEAD SALES OFFICE: 
-. =” BX PLASTICS LTD., HIGHAM STATION AVENUE, LONDON, E.4 
—— "Phone: LARkswood I. 


AREA SALES OFFICES: King Street Buildings, 1, Ridgefieid, Manchester 2. Telephone: gar gl me sg 0258. 
42, Wellington Street, Sheffield. Telephone: Sheffield 25517. Empire House, 159, Gt. Charles Street, 
Birfhingham 3. Telephone: Birmingham Central 2365. WORKS: LONDON, MANNINGTREE, DUNDEE. 
snes tii ee i 


TAYLOR 1360 
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The material 
of today.... 
and tomorrow 


1 industry which are inevitab 

passing of time play an impérte 

n the development of Plastiés, six 
is certain that their win Mee 
future will be extensiy ee this ect 
constantly in mind our. arch Matt 
are working unceasing d wefmook 
forward to giving yo futugig that 
service which is at unparg@meled. 


ON BY-PASS, SURBITON, SURR 


5 pe ae 3 U 
ished (911 Telggs: Cellupries. 








ANNOUNCEMENT BY | : 
Crystalate 





The Directors of Crystalate announce important extensions of the manufacturing 
facilities available to the Company, and its associates as a result of the recent acquisition 
of the plant, etc. of Mica Products Ltd. 


THE ACTIVITIES OF THE GROUP NOW EMBRACE THE 
FOLLOWING:= 


Compression and Transfer Moulding: In all thermosetting plastic 
materials. 


Injection Moulding: In thermoplastic materials. 


Compression Moulding in Crystalate and Ebonestos Grade 
Special Materials: For the engineering, electrical and radio trades, etc. 


Laminated Plastic Tubes and Rod Covering: Round, square, etc. 
Micanite Tubes: Round, square, etc. 

Mica and Micanite Insulations. 

Bobbins and Formers: Complete fabrication. 


Machining, Stamping and Punching: From laminated sheet and 
other Plastic material. 


Presspahn: Tubes, Bobbins and Stampings. 


Perspex: Machined, Cut and Moulded. Complete fabrication of 
industrial components and consumer goods. 


THE PRODUCTION FACILITIES COVER ALL THE INDUSTRIAL 
APPLICATIONS OF MOULDED AND FABRICATED PLASTICS. 


CRYSTALATE LTD. EBONESTOS INDUSTRIES LTD. 


Golden Green, Tonbridge, Kent. Rollins Street, New Cross, London, S.E.15. 


BRITISH HOMOPHONE CO. LTD. MICA PRODUCTS LTD. 


Rollins Street, New Cross, London, S.E.15. Downs Park, Road, Dalston, London, E.8 

















FOR EACH FACTORY’S SPECIALISED PRODUCTION, SEE INDIVIDUAL 
ADVERTISEMENTS. 


Crystalate Ltd., Golden Green, Tonbridge, Kent. Hadlow 233/4/5 (20 lines) Est. 1899 
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AN INTERESTING FEATURE 
ABOUT CRYSTALATE— 


is the great variety of components in Plastics which they 


mould for widely different Industries as is illustrated by :— 


RADIO CABINETS (4) RADIO KNOBS w 
BATTERY TERMINALS & COSMETIC LIDS 
SWITCHGEAR HANDLES i DOMINOES <<: 
VACUUM FLASK CUPS {)\IRON HANDLES|: 





LIPSTICK CASES {/ INSULATION BUSHES @ 
BRUSH HANDLES { TERMINAL BLOCKS & 
VACUUM CLEANER PARTS 
ELECTRICAL FITTING PARTS — 


TELEPHONE PARTS (@) etc. etc. 


All the above and a multitude of other parts are produced by the 
compression transfer and injection moulding processes in thermosetting 


and thermoplastic materials and Crystalate special materials. 


-CRYSTALATE) 


re 





Crystalate Ltd., Golden Green, Tonbridge, Kent. Phone : Hadlow 233/4/5 (20 lines) 


Established 48 years 
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EBONESTOS ARE PROUD— 


that their reputation has earned for them the 
privilege of supplying the following world-famous 
undertakings with high-precision plastic mouldings :— 


Genera! Post Office. 


Admiralty. 


Admiralty Compass 


Observatory. 


Air Ministry. 

Ministry of Supply. 

Ministry of Works. 

Metropolitan-Vickers Electrical 
Co. Ltd. 

General Electric Co. Ltd. 

British Thomson-Houston Co. 

Ltd. 


English Electric Co. Ltd. 


Siemens Brothers & Co. Ltd., 

London. 
Johnson & Phillips Ltd. 
Ferranti Ltd. 


A. Reyrolle & Co. Ltd. 


J. Stone & Co. Ltd. 





Crompton Parkinson Ltd. 

Allen West & Co. Ltd. 

Westinghouse Brake & Signal 
Co. Ltd. 

Dewrance & Co. Ltd. 

The Plessey Co. Ltd. 

Venner Time Switches Ltd. 

Siemens-Schuckert (Great 


Britain) Ltd. 
British Electric Meters Ltd. 


Enfield Clock Co. (London) Ltd. 


Vauxhall Motors Ltd. 

Hoover Ltd. 

J. H. Tucker & Co. Ltd. 

The Britmac Electrical Co. Ltd. 
Simplex Electric Co. Ltd. 


General Accessories Co. Ltd. 


The Horstmann Gear Co. Ltd. 


‘*Diamond H” Switches Ltd. 





A. C. Cossor Ltd. 

The Tintometer Ltd. 
Negretti & Zambra Ltd. 
R. B. Pullin & Co. Ltd. 
Muirhead & Co. Ltd. 

K. D. G. Instruments Ltd. 


Automatic Coil Winder & 
Electrical Equipment Co. Ltd. 


Ross Ltd. 


Artic Fuse & Electrical Mfg. 
Co. Led. 


Parmiter Hope & Sugden Ltd. 
New Switchgear Construction 

Co. Ltd. 
Trix Ltd. 


Nettlefold & Sons Ltd. 


The Strand Electric & 
Engineering Co. Ltd. 


Max Factor & Co. Inc. 


Winsor & Newton Ltd. 


IF IT IS MOULDABLE—EBONESTOS CAN MOULD IT 
RAAT TS 


EBONESTOS INDUSTRIES LTD. 


PLABTIC 


MOULDERS 


SINCE 


1898 


MOULDERS IN ALL PLASTIC MATERIALS AND EBONESTOS SPECIAL COMP SITIONS 
EXCELSIOR WORKS, ROLLINS STREET, NEW CROSS, LONDON, S.E.15. 


New Cross 19/3 (20 lines) 








OCTOBER, 1947 PLASTICS 


SPECIALISTS IN- 


LAMINATED PLASTIC TUBES 

BOBBINS & FORMERS 

ROD COVERING 

MICA & MICANITE INSULATIONS 

MICANITE TUBES & MOULDINGS 

PRESPAHN TUBES, BOBBINS & STAMPINGS 
PERSPEX Machined, Moulded & Fabricated 
MACHINING & STAMPING of Laminated Sheet 
CAPSTAN LATHE PRODUCTION in Plastics & Metal 


INJECTION MOULDINGS in Thermoplastics 


MICA PRODUCTS LTD 


ENGINEERS IN PLASTICS 


i, DOWNS PARK ROAD, DALSTON, LONDON, E.8. 
Phone: CLISSOLD 0524 (16 lines) 
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with 


Gravity works harder for you 


The COLLIS; RolaVeyor 
























Two high-grade ball 


bearings to every 


roller, reduce friction. 


Adjustable stands 
afford best gradient 


for the job. 

Cross bracing of 
frames for extra 
rigidity. 











AN.|@ The Collis RolaVeyor is an 
| improved gravity roller conveyor 
available in three types — light, 
medium and heavy for all types 


labour, costs... 
Gravity costs nothing and does the work 


It saves time, 


previously done by paid labour. The Collis 
RolaVeyor reduces friction to a minimum and 
thus makes better use of gravity. It is an 
engineering job throughout, amply strong for 
the work for which it is intended. It can be 
extended to any length, unit by unit, and no 
skill is required in assembling it. 





7| of loads in all industries. 


@ Single and double rollers, vary- 
ing pitches, adjustable stands. 


@ Special sections for tilting, 
swinging out, lifting up. 45° and 


90° curves. 


Guard rails. 


@ Frames have reversed angles to 
protect spindle ends and prevent 
dirt and dust accumulatin =z, and 
to give safety to operatives’ hands 


and clothes. 











We are mechanical handling specialists 
with 35 years’ experience. Every Collis appliance 
is a British engineering job throughout, fully 
guaranteed and backed by the Collis after-sales 
service. 





Square, 


Gray’s 





Write for illustrated folder 


J. COLLIS & SONS LTD. 
Regent 


45F 
Inn Road, 
London, W.C.1. Phone: Terminus 6141 


@.17 
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INVITATION TO TEST TUBE ) 














TENAPLAX is the name of this Tenaplas 
triumph in plastic extrusion. Odourless, P ) conveying : most : 
non-toxic, hygienic—its glass-smooth finish | ° 






























keeps it permanently clean. Non-inflam- | —20°C. to +75°C. — resists almost all acids 


AY /////\ 


mable. Imperishable. And remarkable for | and corrosives under normal temperatures, 


tensile strength. It gives constant electrical | In laboratory or factory — put TENAPLAX 


—=— = 





insulatiun — withstands temperatures from | on trial. And count. its many blessings ! 


5 @ TENAPLAX is made in con- 

tinuous extruded lengths. The 

only joingyg is at actual connecting mane? 
point. Diagram on right shows end 

of tubing over tight-fitting Tenaplax 

connector. 











TENAPLAS PRODUCTS INCLUDE 
(a) TENATUBE for wire sleeving ; delivery of liquids. 

(6) TENAPLAX for conveying liquid foodstuffs and chemicals, 
(c) TENATAPES for haberdashery and trimming 

(4) TENAWIRE Twin Flat ; single and multiple. 

() TENATRIMS for motor-car coachwork and upholstery. 

(f). TENAROPE for clothes-lines, sash cord and many other uses. 
(g) TENAWIRE Twin Flex, and other wires for many uses. 


enaplas 
Extruded Plastics 


IN ANY DIMENSIONS REQUIRED 





ae FF SW 














) a Mle Re 


TENAPLAS LTD © UPPER BASILDON e Nr. PANGBOURNE e BERKS. 


Phone: Upper Basildon 228 & 269 + Cables: Tenaplas, Reading - Code: Bentley's, Ist Edition + Agents throughout the world 
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FEROBESTOS 


WACEINIC AIL 
PIhASWIUCS 



















TUBES 
SHEETS 
MOULDINGS 





Today Ferobestos Technical Plastics are 
being used in every field of engineering 
which calls for special properties not found 
in metal. 

If you require 


ff 


e High strength in proportion to weight @ High temperature resistance 
@ Low moisture absorption @ High general resistance 
@ Good electrical resistance 


then write for our brochure or ask for our 
technical representative to call. 


ee: peas ae 


WORKS: CHAPEL-EN-LE-FRITH (RODD 
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THE 


POWER 


BEHIND 
»POWER 
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A CHANGE 









WHEN THE EARLY EGYPTIANS went into the plastics 


business by moulding wax into face masks and effigies 






they didn’t treat the matter very seriously . . . but 






modern man expects a great deal from the plastics 






industry. The complexities of Twentieth Century 






materials and improvements in processing call for 






constant progress in heating technique. Recent 






developments, for example, in high pressure gas burners 














for heating platens show advantages over steam heating 
of greater flexibility, cleanliness and economy. Different 
presses may work at different temperatures or with a 
temperature gradient across a given platen, if required. 
Complete combustion is obtained and gas consumption 


is strictly proportional to output. In warming and 





mixing processes, in heating of preforms, in moulding, 
curing and stoving,..gas gives accurate, controlled 


temperatures at low capital and operating costs. 


BRITISH GAS COUNCIL - 1 GROSVENOR PLACE -: LONDON, S.W.1 
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- Modern Secondhand 


_ MACHINERY 


for the Plastics Industry 





ELECTRIC MOTORS 
DIESEL ENGINES 
PUMPS 
COMPRESSORS 

also FANS, BLOWERS 
BOILERS, TANKS 
CHEMICAL PLANT 
AND ALL 


WORKS EQUIPMENT 


% Send your enquiries to the largest Stockholders : 


GEORGE COHEN 


ororrHe SONS & COMPANY LIMITED 
ou 


WOOD LANE « LONDON : W.12 ~ Phone: Shepherds Bush 2070 - Grams: Omniplant,Chisk,London 
STANNINGLEY, near LEEDS - Phone: Pudsey 2241 * Grams: Coborn. Leeds 
OF COMPANIES Also at Birmingham, Newcastle-on-Tyne, Sheffield, Manchester, Glasgow, Swansea, Southampton, 
—=— Belfast, Bath, Etc. Established 1834 
477/P.156 
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WORKS AND PRODUCTION ENGINEERS, 
MECHANICAL RESEARCH SPECIALISTS 


should possess this book! 


List of contents 


Foreword 

Helical Compression and _ Extension 
Springs 

Extension Springs and Initial Tension 


Calculation of Helical Compression and 
Extension Springs 


Square and Rectangular Section Springs 
Volute Springs 

Conical Springs 

Valve Springs 

Surging of Valve Springs 

Natural Frequency 

Natural Frequency of a Single Mass System 


Springs with Material Subject to Bending 
Stresses. (Helical and Spiral Torsion 
Springs) 
Power of Clock Type Springs 
Flat Springs 
Multiple Leaf Springs or Laminated Springs 
Belleville Washers 
Circlips or Retaining Rings 

10 / 6a Combined Axial and Horizontal Loading on 

¥ Compression Springs 


POST FREE Spring Driving Belts 
Tables 
Helpful Hints when Ordering Springs 


Terry's, the recognized leaders of the British + MN eee oy 
TO HERBERT TERRY & 
Spring Industry, have produced the most POST TODAY cone LUD (oar ad j 
authoritative text book on springs yet published. 


it answers a wide variety of practica! spring Pleasz send me a copy of *‘Spring Design 
and Calculations.’’ 1 enclose 10/6. 





problems drawn from Terry’s ninety years’ 
experience in this specialized fied. Every NAME 





executive engineer should have a copy of this 
valuable book of reference. Fill in the coupoa NAME & ADDRESS OF FIRM.— 
for your copy and post today. 

HERBERT TERRY & SONS LTD. 
(DEPT. U ) REDDITCH ENGLAND 
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CUTTING 
" AND 
: ie AN HARDENING 
‘stem 
ding 
— SPECIAL NICKEL CHROME STEEL FOR MOULDS 
This quality is now offered for the first time as a free-cutting type 
without, however, impairing its well-known physical properties. 
a Supplied in the ready heat-treated state for short runs, or in the 
annealed state for subsequent hardening, tempering and plating for 
~~ long runs. After machining a high degree of polish is attained. 
j OUR OTHER SPECIAL MOULD STEELS ARE 
K.E.A28. For long runs, when using corrosive powders. This is a 
special stainless mould steel. 
K.E.961. For long runs, having special resistance to abrasion. 
- Expressly designed for the most accurate mould work. Possesses deep 
& hardening qualities in oil or air with minimum distortion. Will not 
| 3 shrink in use and takes a hard mirror polish, which will not easily tarnish. 
K.E.169. Presents a particularly hard surface after case-hardening. 





Polishes well and has a high core strength. 
K.E.970. Particularly dense alloy steel for Master Hobs, etc. 


tall Bai nf 





We the e of all types of Precision Ground Steels 
to the finest limits to meet the needs of modern automatic production. 


( KAYSER { ELLISON § &CO.LTD.) 


CARLISLE STEEL WORKS, SHEFFIELD. EST. IN 1825 
London Stockists (except for Stainless Steels): FARMER, STEDALL & CO., 145-157, St. John St., Clerkenwell, E.C.1 
London Stockists for Stainless Steel: MACREADY’S METAL CO., LTD., 131-135, Pentonville Road, London, N.1 
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The Turner Plastics Press is completely self- 
contained.’ It provides any required pressure 
between 10 and 50 tons, and is installed by making 
a single connection to the electrical supply. 
Fully descriptive literature gladly sent on request. 


J TURNER PLASTICS PRESS 














BUILT-IN 
NTERVAL 
TIMER 

to ensure 
accurate ond 
uniform timing 


ly enclosed 
) YSTEM 
preve 
moulding flash 
dust, etc 





No other Press has all these advantages! 








* MOULD DESIGN 
& MANUFACTURE 


We offer a highly skilled 

service in the design and 

manufacture of precision 

moulds for Injection, 

Compression and Transfer 

moulding. Let us give 
you full details. 





TURNER MANUFACTURING CO. LTD., WULFRUNA WORKS, VILLIERS STREET, WOLVERHAMPTON 
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@eBRAZING 
e@ HARDENING 


@eMELTING 











eGLUING 


@ PLASTIC HEATING 


eDRYING 





G.E.C. engineers are at your disposal 
to advise upon the applications of 
High Frequency Heating. 


Generators range from 100 watts 
| to 25 kW output. 


Advt. of The General Electric Co, Ltd., Magnet House, Kingsway, London, W.C.2. 
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LUXUR 4) 


Mouldex Flooring provides 
the perfect combination— 
possessing all the essential 
features of a good floor, com- 
bining resilience and durability 
with Luxury and Utility. 
Obtainable in plain or mottled shades 

of lasting beauty and brilliance. Easy 

to install, resists staining, breaking 

and cigarette burns. 

MOULDEX RUBBER FLOORING— 
THE PERFECT FLOOR COVERING. 

Also B.M.R. PLASTICS & PLASTIC COATED FABRICS 
(embossed or plain) SUPPLIED IN MANY COLOURS Telephone: 


BRITISH MOULDEX RUBBER CO., LTD., 140 PARK LANE, LONDON, W.1. MAYFAIR 5821/2/3;4 














Avoid bottlenecks in the supply of moulded 
plastic components by giving the whole 
job to Cornercroft. We do everything 
from the making of the mould to quantity 
production of the moulded parts by com- 
pression, transfer or injection processes. 
Members of : The Gauge and Toolmakers’ Association. 


CORNERCROFT (PLASTICS) LTD. 


subsidiary of Cornercroft Ltd ACE WORKS, COVENTRY 
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Some Thermosetting Mouldings cail for special physical 
properties. These electric iron handles, for example, 
are heat-resistant and call for mechanical accuracy, 
while other mouldings may call for lightness and 
strencth. It matters not to Ekco how difficult a job is: 
if it calls for the Thermosetting Moulding process we 
can tackle it. (If it requires a different technique, we'll 
say so.) .It is because we have the “ know-how” on 
Moulded Plastics —the experience, the technicians, the 
plant — that we are so insistent on our ability to 
solve your. problems. 


EKCO 
PRECISION MOULDINGS 
FOR INDUSTRY 








E. K. COLE LTD. 


PLASTICS DIVISION - EKCO WORKS 





Nice work... 
smoothly handled... 


EKCO 


mouldings 
naturally 








SOUTHEND-ON-SEA 


c 
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Duraplex Leathercloth is 
' P.V.C. “scuff” proof, hard 
wearing and resistant to 


sea-water, oils, alkalis 
and most acids. Duraplex 
is impervious to oxidisa- 
tion and it is also resist- 
ant to prolonged 
exposure to the weather. 
Duraplex cannot be 
soiled by oil or grease and 
stains are easily removed 
by warm soapy water. 
Duraplex is resistant 
against corrosive atmos- 
phere and heat resistance 
is sufficiently adequate 
for all practical purposes. 
Duraplex abrasive resist- 
ance and flex life is 
superior to leather. 
Produced in a _ wide 
range of colours, going 
to the full depth of the 
material. 


DURAPLEX P.V.C. SHEETING 


Manufactured in thicknesses between 6-8 thou” in Translucent and Opaque. 
Unlimited colour range. 
With its wide range of colours makes it ideal for printing in attractive colours 
and designs. Duraplex sheeting has a beautiful smooth texture and drapes 
gracefully in all lengths. Immediate Delivery. 


DURAPLEX (PLASTICS) LTD.: 


Burwood House, Caxton Street, London, S.W.!. 
Telephone: WHitéhall 2980 & 2989 Grams: POLYVYN, SOWEST, LONDON 














GRANULATING 
MADE EASY 


The MASSON 
ROTARY Cl TTER 


+ 


The Masson Rotary Cutter-reduces all kinds of 

materials and synthetic rubber to uni f die 

with freedom from dust. Any degree of granulation 
obtainable. LOW H.P HIGH OUTPUT. 


BLACKFRIARS ENGINEERING COMPANY Lt} 


BLACKFRIARS HOUSE-NEW BRIDGE STREET -LONDON- E-C4- Central 6383 
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- Gall UP : 
the little 
horses! 
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HE use of horses in place of men 

is not without problems of its 
own. Who, for instance, is to feed 
and groom the beasts and clean 
their teeth? How does one attach 
them to the various machines they 
are to operate ? Will their neighings 
not be mistaken for the tea-break 
and so cause dislocation? And 


Va 
‘DESO((/JTTER 
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what about Body Odour or as some 
say, ‘Ponk’? 

Answers to all these questions will 
be found in the employment. of 
Desoutter Power tools, instead of 
raw horses (which are seldom mild). 
The horses in Desoutter Toolsareall 
house-trained and docile. They work 
like horses and eat next to nothing. 


Industry is used to horsepower for driving large 
chunks of machinery. But to many it seems absutd 
to use a horse to turn a screwdriver or put on a 
nut— until they see our trained Desoutter horses 
at work in tiny tools that do the work of ten men 
at a fraction of the cost. 


Specialists in Lightweight, Pneumatic and Electric Portable Tools. 
DESOUTTER BROS. LIMITED, THE HYDE, HENDON, LONDON, N.W.9. TELEPHONE: COLINDALE 6246-7-8-9 





C.R.C.176 
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: 


Use our plant and experience— 
Six factories for pulverising, 
mixing and grading of raw 
materials. We may introduce 
improved methods and materials. 


167 VICTORIA ST. 
LONDON, S.W.1 
LTD yo Telephone : 


Victoria 1414/5/6 
and Victoria 7913 


SIX FACTORIES 





INIA 








! | 




















































mouldings to 
precision Limits 


KENT, fine-limit,. moulding is opening up 
a new medium for the precision engineer— 
wherever plastic components of high accuracy 
are demanded, there will you find the mouldings 
of KENT. 


KENT MOULDINGS Ling 
Footscray, Kent fe segonso 4a 


Telephone : Footscray 3333 











































is the living 
breath of 
: FREEDOM. 


Without it IDEAS perish 
ancl life itself is stif lect. 
For lack of it the lungs 
oF Industry suffocate. 


PRINTERS 





PAPERS FOR 


We make paper are 


proud of the craftsman- 
ship which has guiced the 
art of the Paper Maker We 
should like you to know 
more of this skilL 
and to glimpse into 


99 


our “back room?’ 


4 Russell ¢ Co. Lied. 


PIONEERS OF TWIN-WIRE 


7 








\g09 





BOCee. 
cecece 
cecere 
reece 
seer 


We are designing a gallery of 
Paper Portraits ranging over the whole 
story of paper making beginning with 
a series showing some of the sources 
of our fibrous raw materials. 


THE 


SCOTLAND LONDON BIRMINGHAM MANCHESTER 


Auchmuty & Rothes Paper Mills | Tudor Sr,E.C4 116 Colmore Row 372 Corn Exchange Buildings 


Markinch, Fife Corporation Street 
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Polystyrene Moulding Granules 


manufactured at Sarnia, Ontario 


by 


DOW CHEMICAL OF CANADA LID. 


Agents in Great Britain 


R. H. COLE & COMPANY LIMITED 


STYRON 


(Registered Trade Name) 


_-_ 


available in a wide range of 
colours in addition to- crystal 


Immediate delivery from stock in London 


R. H. COLE AND COMPANY LIMITED 


2, CAXTON STREET, WESTMINSTER, S.W.|I 
Phone: Whitehall 0711/2/3 Grams: Geratole, Phone, London 
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| YOU CANT STOP A MAN WITH A GOOD IDEA 


ed, 
wn as 
ange. 


beled od 
te se ee aay! 


"§ 





“Hurrah! [ve got a new angle on it— it might be made of 
rubber! Must speak to Lorival about it!” 


RUBBER OR PLASTICS? 


%* While each material possesses its own characteristics, in many applications 
one is as suitable as the other, and in these times of scarcity it is as well to 
have this in mind. Firms in need of components, complete articles gr 
packaging should seek our advice, which is bqsed upon wide experience and 
specialized knowledge. We produce articles in rubber and ebonite as well as 
plastics, and our service includes design and manufacture. 


LORIVAL PLASTICS 


UNITED EBONITE & LORIVAL LIMITED 
LITTLE LEVER, NEAR BOLTON, LANCS 
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B.N.R.& Formaldehyde has gained a © 
reputation among makers of plastics for 
its unvarying high quality and purity, 
, Maintained by constant laboratory con- 
trol at every stage of production. 
SOLE SELLING AGENTS ~ Prompt delivery in bulk or specially 
FOR B.N.R. FORMALDEHYDE :— lined containers is provided. 


VICTOR. BLAGDEN & CO., LIMITED 


FRIARS HOUSE, NEW BROAD STREET, LONDON, E.C.2. LONDON Watt 5231 
Branch Office: STANDARD BUILDINGS, CITY SQUARE, LEEDS. Leeds 28236. 














“SAMUELJONES 


16-17 NEW BRIDGE STREET. E.C.4. PHONE: CENTRAL 650C 











OCTOBER, 1947 PLASTICS XXV 





Wilkinson —Linatex announce 


ENTIRELY NEW PRINCIPLE 
IN BALL MILL CONSTRUCTION 


giving robust design and greater abrasive resistance 
















OLD METHOD. Rubber or 
porcelain lining was bonded: or 
mechanically fixed to the internal 
surfaces of the drum. These 
methods have serious weaknesses, such as thickiiess 
and cost of porcelain linings and difficulty of main- 
taining a trouble-free bond in the case of rubber. 


METAL SHELL 
WITTE LL ds) 







RUBBER LINING 














In the new 
Linatex Ball 


Mill, the rubber is not just on the 
surface, but forms an integral part 
of the drum, the barrel itself being composed of rings of Linatex rubber 
under compression—the ideal condition for abrasive resistance and 
durability generally. Tie rods embedded throughout its length in the rubber afford 
completely secure anchorage and robust structural design. 


NO METAL EXPOSED INTERNALLY 
PROJECTING METAL FINS . nc sos x 


SERVE TO STRENGTHEN THE STRUCTURE & DISSIPATE HEAT 


SPECIAL Quit relense HAND-HOLE 
LIGHT AND COMPACT 
IDEAL FOR 


PAINT INGREDIENTS, 
CERAMICS, PLASTICS etc. 










































Units complete with motor and 
reduction gear, or for line shaft 
drive. Replacement drums sup- 








plied for existing units. Sizes: 

I’ 0° dia. to 3° 0” dia. Speeds: 

to suit customers’ nea: 4 
Write for illustrated leaflet. ign. 


me LINATEX == BALL MILL 


Wmameon avenen Ldllte ire FRIMLEY. ROAD . CAMBERLEY - SURREY - Tel: Comberie, 1599 
Also in Canada, Australia, South Africa, U.S.A. India, Malaya, ete. 





Also makers ‘of Flexatex Hose, Linatex, Novatex, and the Linatex Pump 
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We hand it to you— | Beaacrremei ne 
hi \ ¥ /\f 


f 


> buratust 


safe conduct 
for your product 


A pack designed by Thompson & 
Norris earns respect everywhere and 
saves money all round. Because of 
its cushioned protection and made-to- 
measure compactness, freight and 
storage costs are reduced, breakages 
are fewer. It folds flat and can easily 
be assembled. It can be quickly 
sealed and made pilfer-proof. 

Thompson & Norris are the leading 
experts in corrugated fibreboard 
packings. Many world-famous pro- 
ducts are clothed in packs of their 
design and manufacture. They would 
be pleased to apply their experience 
to your special problems.. Why not 
get in touch with them now and be 
ready for the time when supplies are 

" available ? 


THOMPSON & NORRIS 





PIONEERS OF CORRUGATED PACKING 


S 


THE THOMPSON & NORRIS 
MANUFACTURING CO. LTD. 


Great West Rd., Brentford, Middx. Telephone : Ealing 4555 DURATUBE & RE LTD. 
Factories also at: Birmingham; Histon, Cambs.; and Edinburgh f FELTHAM, MIDDLESEX .ENGLAND 
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WITHA 
VISION” 


YouTH contemplates the future with 
vision, imagination and hope. In whatever field—Industry, 
the professions or the Arts—it is the child of today who 
will build the world of tomorrow. In that rebuilding— 
Rubber Improvement must and will play its part. 


uber Improvement Limited 


LEONEX WORKS - HYTHE ROAD - WILLESDEN - LONDON - N.W.10 
TELEPHONE: LADBROOKE 0171/4 & 3494 TELEGRAMS : “RUBBERLAND, HARLES, LONDON” 
NORTHERN AREA OFFICE; Royal London House, 196 Deansgate, Manchester. Telephone Manchester BlAckfriars 7380 
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is much used. 
in making 
PLANT FOR 
PLASTICS 


**Staybrite” steel jacketed 
pan of 100 gallons capacity 
for moulding powders, tested 
to a pressure of 100 Ibs. per 


7, square inch. 


Photo bv courtesy of Thompson Brothers (Bilston) Ltd. 


FIRTH-VICKERS STAINLESS STEELS LTD SHEFFIELD 





A COMPLETE 
er ae — eae » 


@ “ANGLON’’ HAND TURNING LATHES. 
(Designed by EH] and built by East Anglian Engineering Co.) 
@ @ DUST REMOVAL, HEATING & VENTILATING 
3 EQUIPMENT 
‘lj @ “MASTRAL” RUMBLING BARREL UNITS 


(Wood, Metal, Plastic) 
@ “MASTRAL’’ POLISHING HEADS 


@ MOTORISED POLISHING SPINDLES 
@ POLISHING JIGS 
“i @ ALL TYPES OF POLISHING MOPS 
#3] @ POLISHING COMPOUNDS 
f— @ COLLETS 





Our Button Manufact i 
Service is being rapidly 
augmented by the addi- 
tion of new lines; several 
interesting machines w: 

be announced shortly. 
Contact our Button Plant 
Division for full details 
of the E.H.J. Service. 
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Now Lizctssh Geon! 


Production of the famous Geon ror polyvinyl resin will 
shortly commence in this country. The outstanding 
chemical and physical characteristics of Geon, particularly 

in insulating applications, have won for it the highest 
regard in the Electrical, Engineering and Aircraft 

. Industries on both sides of the Atlantic. Now, so soon as 
British production commences, it will be available for the 

* wide and diverse needs of the Home and Export Markets. 


THESE ARE THE ADVANTAGES OF GEON BASED INSULATION: 


Plasticized compound based on Geon ror resin is readily applied 
directly on to all classes of conductors from heavy power cable to the 
finest radio wire. Such insulation will comply with all the require- 
ments of Government Department Electrical Specification No. 18. 
Geon based insulation has superior weathering properties and is 
resistant to mineral oils, greases, mildew, acids and alkalies. In 
addition to its outstanding electrical 
properties Geon based insulation 
has excellent abrasion and flexing 
resistance ; it can be made non- 
inflammable and can be produced 
in an unlimited range of brilliant 
colours for identification purposes. 


British Geon Limited 


Sales Office: Abbey House, Baker St., London, N.W.1. Telephone: WELbeck 2332/6 
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Plastic 
Mouldings 
of any 
description 





E 





S LOU G H ’ BUCKS Telephone: Slough 22349 








Hydraulic and 
Plastic Plant 


Specialists 


Reconditioned, Second-hand and New Plastics 
and Hydraulic Machinery. Conversion and 
reconditioning of Customers’ Equipment, dis- 
mantling, re-erecting and installing. 


| glever 
wheNEED 
adh 


BEVIS MARKS HOUSE, LONDON, E.C.3. Tel.: AVEnue 1677/8. 
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One of the less obvious uses of Trapinex Paint Printing and of Trapinex 
Paint Transfers has been their application to the electric control unit used 
in prefabricated houses. This consisted of “ paint” printing direct on 
to the metal outer cover and on to the inner plastic fuse box, as well as 
the alternative method of Trapinex Transfers where preferred—both 
methods being approved by the Ministry concerned. A simple, efficient 
and durable method of applying permanent directions, diagrammatic 
instructions, or witing layouts to plastic or any other smooth surface, 
which has official approval. 

Every branch of industry can find extensive use for the advantages which 
“paint” printing has over printers’ ink. Brilliant colours in any number, 
weather-resisting durability, fastness to sunlight, and unlimited design are 
recommendations which have established the popularity of Trapinex Paint 
Processes—Direct Printing and Patented Transfers—for publicity, display 
and packaging. 

Advice freely given, but when you write for prices please state (1) Size, 
(2) Quantity, (3) Number of Colours, (4) Purpose, (5) Wording required, 
(6) A rough sketch would help. WE HAVE NO STOCK LINES OR 
PRICE LISTS. 


TRAPINEX 


Trapinex (Regd.) Paint Transfers are fully patented and manufactured only by:— 


- PREFABRICATED 


xxxi 


Ready for use in 
Workshop, 
Factory, 
Office... 

for Nameplates, 
Brand Marks, 
Monograms, 
Patent Numbers, 
Instructions, 
Diagrams, 
Wiring Layouts, 
Warnings, 

Type, Catalogue 
or Serial 
Numbers. 





TRAPINE X LTD., COMMERCE HOUSE, HIGH RD., WOOD GREEN, LONDON, N.22 


Phone: Bowes Park 6811/3. Grams: “ Trapinex, Wood, London.” 


Cables: ‘* Trapinex, London.”’ 
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To produce reliable electrical insula- 

tors to extremely close accuracy 
This was the P roblem limits for flame-proof electric cable 
couplers used in coal mines. 





% 


BE 04 = SE 











faer No. 


Connector discs moulded in BAKELITE a 


moulding material X20/5 by Ashdowns 
Lrd., St. Helens, Lancs, for use in the 
patent‘ Lecupler’ cable couplers produced 
by the Liverpool Electric Cable Co. Ltd. 


—solved by moulding in BAKELITE material 


The sturdy insulators employed in the | between 0.001 in. and 0.015 in. Close 
Liverpool Electric Cable Company’s | limits are also necessary for the bore of 
patent system of flame-proof cable | the three holes and on the spacing of 
couplers for coal mines are moulded in | their centres. The job requires good 
BAKELITE material. Measuring more | electrical insulation, toughness, dimen- 
than 4 ins. in diameter and 2} ins. in | sional stability and consistency of 
maximum thickness, no positive toler- | product. 

ance is permissible on the exterior | The material is BAKELITE moulding 
dimensions and negative tolerances vary | material X20/5. 


TREFOIL 


BAKELITE PLASTICS 


REGD. TRADE MARKS 


Essential Materials for Essential Work 





BAKELITE LIMITED - [8 GROSVENOR GARDENS + LONDON S.W.1 
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Publicity and Plastics 


E have received a letter from 

Duratube and Wire, Ltd., congratu- 
lating us on our editorial, ‘ Quality 
Goods,” published in the September issue 
of this journal, at the same time calling 
for a widespread publicity campaign for 
clarity and accuracy in the nomenclature 
of plastics. The managing director of the 
above-named. company has _ already 
drawn attention, in two excellent articles 
published in “‘ Overseas and Transatlantic 
Mail” and “The Ambassador,” to the 
misleading and even dangerous use of 
expressions such as elastic-glass,’ plastic- 
glass, plastic-leather, plastic-silk, and so 
on. The plastic referred to in this instance 
is polyvinyl chloride, which name we usu- 
ally shorten to p.v.c. 

How we detest such stupid expressions, 
which are so obviously the progeny of 
the completely uninformed or of those 
deliberately employing such forms -to 
stagger the poor public with the so-called 
wonders of science! In other words, they 
are the work of the charlatans of pub- 
licity, and it may well be that we will get 
our surest aid from responsible authority 
within that important sphere of industrial 

‘activity, once it realizes how misleading 
such expressions are. On the other hand, 
we must be ready with alternative descrip- 
tions, and here we face a very thorny 
problem, especially when we have to deal 
with the public—the non-technical man- 
and woman-in-the-street. 

Are we to talk of any plastic what- 
soever, thermo-hardening or thermo- 
plastic, simply as “ plastic” or are we to 
differentiate, and how far? So far as the 
technical world outside our own is con- 
cerned, there is little difficulty, and our 
greatest customers, such as the electrical, 
chemical and engineering worlds, know as 
much as, and sometimes more than, we 

do ourselves about the individual 

materials we produce—at least so far as 


their properties and their employment are 
concerned. Propaganda to the public is 
a very different pair of shoes. 

It has been suggested (to take one 
plastic only as an example) that we refer 
not to plastic curtains or plastic belts or 
plastic raincoats, but to p.v.c. curtains, 
p.v.c. belts, and so on. Our own private 
objection to such a system is at least 
threefold. The public cannot possibly 
have any idea what p.v.c. means, and 
may consider the letters a trade mark and 
not a raw material. We have a horror of 
the general use of initials, an appalling 
form sprung on the modern world by 
nations or organizations devoid of tradi- 
tion. Lastly, not only is p.v.c. a mixture 
of substances and the pure substance, and 
articles made from it can be quite hard 
and thus different from what we normally 
call p.v.c., but other newer yet similar 
compounds, cross-polymers and so on, 
are being, and will be, produced. They 
are used for exactly the same purposes 
and look the same. The public would 
certainly never detect the difference. 

Our own method of approach to the 
whole subject would be to improve the 
quality of all plastic goods made and to 
describe them simply as made from plas- 
tics. This would create in the mind of 
the public the most important of all 
objects, the realization that a new series 
of valuable raw materials has been 
created. At the same time there should 
be a co-ordinated endeavour to teach the 
public something about them, about their 
differences and their resemblances, and 
about the immense variety of their forms. 
Good work has already been done by 
private concerns, but the effort must be 
intensified. As a first step we must teach 
the teachers, by whom we mean the 
propagandists and the publicity and 
advertising agents. This done, we may 
then begin to differentiate. 
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Passing Events 


wim a mayoral blessing, two events 
of interest to the plastics industry 
took place on the same day during 
September. To be more precise, on the 
17th of last month the Mayor of Tyne- 
mouth officially opened the new plastics 
factory of De La Rue Insulation, Ltd., at 
the West Chirton Trading Estate, North 
Shields, and almost simultaneously the 
Lord Mayor of Birmingham was opening 
a new plastics laboratory at the Nelson 
Street Schools, Birmingham, which are 
under the direction of the Central Tech- 
nical College in that centre of industry. 

But for circumstances connected with 
the present economic situation there 
would have been a greater gathering to 
witness the Mayor of Tynemouth press 
a button which set in motion the largest 
of the presses at the new works; the cere- 
mony, however, had to be informal, in 
keeping with the austerity in so many 
other things which we suffer. It is at 
these works that plastic laminated boards 
of the type for some time past manufac- 
tured in America under the name of 
“Formica” are now to be made in this 
country by arrangement with the 
Formica Insulation Co., of Cincinnati. 
The factory. has been in production on a 
limited scale for some months, but full 
capacity is expected to be reached early 
in 1948, when employment will be pro- 
vided for over 1,000 workers. It is under- 
stood that a large proportion of the 
output in the immediate future will be 
earmarked for export. 

The plastics laboratory in Birmingham 
is the first of its kind in the Midlands, 
and the scheme of the Education Depart- 
ment in providing for it has received the 
whole-hearted approval of the plastics 
industry there. Training in the tech- 
nology of plastics under the direction of 
the Central Technical College has 
hitherto been upon a small scale—indeed, 
it has been in quite a minor way—but 
with these new facilities an. effort will be 
made to cover the whole field. With the 
opening. of the winter session close on 70 
students are being part-time released 
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from employment in various plastics 
undertakings in the Birmingham area to 
undergo more specialized training, with 
courses of instruction having the full 
approval of the Plastics Institute. 

Courses leading to the City and Guilds 
diploma in the technology of plastics 
were inaugurated at the Central Tech- 
nical College in 1937. This was, we 
believe, the first stage in the develop- 
ment of local educational facilities for 
plastics, and was parallel with develop- 
ments which were taking place in centres 
outside Birmingham. On the outbreak 
of the war, the courses in Birmingham 
were suspended, but, in 1943, there was 
raised the question of reviving them and 
of extending such facilities on a scale to 
be in keeping with the importance of the 
city as a centre of the plastics industry. 

There is little to add, apart from wish- 
ing the new laboratory the best of 
achievements in a great industrial city 
where there has been no specialized insti- 
tutional training in plastics since 1939, 
when the plastics industry was so very 
different from what it is at the present day. 
We would also like to endorse the remarks 
of Mr. J. Wilson, principal of the Central 
Technical College, at the luncheon which 
preceded the opening ceremony: “ In any 
scheme of training in which industry and 
education takes part jointly, one of the 
main purposes must be to train person- 
nel and fit them into industry where they 
are needed and- where they will be quali- 
fied to do their job well.” 


Metal Shortage . 


“THatT there is a serious ‘shortage of 

metal in the world is no news, but a 
recent statement that there is a real 
dearth of certain metals in the crust of 
the earth is news. 

During the 1914-18 war an American 
statesman declared that the copper, lead 
and zinc mines of the world were being 
rapidly depleted because of the appalling 
wastage of these metals in war-time. ‘The 
mind boggles at the rate of expenditure 
of metal in the 1939-45 war, which was 
carried out on sucha vastly increased 











scale. The steady increase in price that 
has taken place since 1914, whilst indica- 
tive of the demand, also reflects the true 
state of affairs. 

It is true that we have plenty of iron 
and an inexhaustible supply of alu- 
minium. Much useful research on the 
use of the latter in the form of conduct- 
ing wire for electricity, for example, has 
been carried out and some countries are 
already so using it. No doubt aluminium 
and that other light metal, magnesium, 
also in inexhaustible supply, will find still 
wider uses. 

Contemporaneously the use of plastics 
has expanded in quite legitimate ways in 
the replacement of metal, although most 
of the replacement refers to steel and tin. 
Is it not time that an economic survey 
of our metal resources was made and 
our plastic products planned and geared 
up to such a survey, and to our coal and 
petroleum production? There is clearly 
a need for it. 

Happily, there is always in such times 
of shortage a search for alternatives quite 
irrespective of collective effort. .Thus 
already in the printing industry, which 
uses such enormous quantities of high 
quality copper and zinc in the manu- 
facture of printing blocks, we see the 
gradual adoption of plastics instead—and 
very successfully, too—on a big scale in 
the U.S.A., on a lesser scale here. 

There: is little doubt that plasticized 
polyvinyl chloride is a suitable replace- 
ment for lead piping for the home and 
the works, resulting, moreover, in an 
“ unburstable ” pipe in cold-weather. It is 
only the present shortage that puts the 
brake on such a development. 

There is also little doubt that the hard, 
pure polyvinyl chloride is a_ suitable 
replacement for lead roofing and gutter- 
ing,, while we have already given 
examples of copper units such as cistern 
floats, which can be and are being made 
of plastics. 

As for the chemical industry, where the 
use of copper, lead and other special 
metals is high because of corrosion, the 
need of replacements is exceptionally 
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important. At high temperatures metals 
cannot be replaced by plastics. At 
medium temperatures, phenolic types in 
the form of tanks, pipes, pumps, valves, 
etc. have proved themselves during the 
past 20 years. More recently, the ability 
to weld thermoplastic materials has 
resulted in the production of a wide 
range of important units for the chemical 
industry, although restricted to normal 
temperature work. Tanks, pumps, con- 
densing plant, piping, funnels,. acid or 
acid-salt containers, fume cupboards and 
ducts, and a host of other units are prac- 
tical and wholly economical. 


Contemporaneously, we have now 
also the technique of spraying plastics 
on metal or other non-corrosion-resisting 
materials to produce corrosion-resisting 
structures. By this technique almost any 
plastic, thermosetting or thermoplastic, 
can be applied so that a fairly wide range 
of temperature can be satisfied. This 
method has its own problems; for 
example, the differences in coefficients of 
expansion of plastics and the base on 


which they are sprayed must be taken ; 


into account. 

The future is, therefore, by no means 
gloomy. It seems that human ingenuity 
is always ready and able to find a way 
to cure human stupidity and human 
wastages. 


CERTIFICATES TO CRAFTSMEN 

Following the widespread adoption of 
the model indenture prepared by_ the 
Education and Apprenticeship Committee of 
the Gauge and Tool Makers’ Association, 
the Council has decided to award under cer- 
tain conditions a special certificate to crafts- 
men in. the precision gauge and tool 
industry. This certificate will bear the Asso- 
ciation’s seal and the signatures of officers. 
Applications for award of the certificate’ will 
be considered from toolmakers who (a) have 
served a bona fide apprenticeship with a 
member of the Association, (b) have passed 
the final examination of the City and Guilds 
Machinists’, Turners’ and Fitters’ Course. 
Further particulars are available on gpplica- 
tion to the Secretary, Gauge and Tool 
Makers’ Association, Standbrook House, Old 
Bond Street, London, W.1. 
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The 
Spraying 
of 
Plastics 


OF all industries, that which produces 

chemicals and products made from 
them has its exceptional problems of 
corrosion; problems which, while no 
longer the nightmare of managers of 
such works, are still their urgent daily 
preoccupation—so great is the effect of 
corrosion on the general economics of 
production. 

We-have travelled a long way from the 
chemical industries of the 18th and 19th 
centuries, when’ glass, earthenware, 
certain woods, copper, lead and platinum 
were almost the only possible materials 
available for the construction of chemical 
plant. These, with the exception of 
platinum, are still widely used, but with 
the 1900’s other metals such as silicon- 
irons and aluminium, and newer 
materials such as fused silica, were 
adopted as alternatives of structure for 
plant to be used in the manufacture of 
products for the expanding chemical and 
allied industries. In the 1920's stainless 
steel appeared, and somewhere about 
1925 storage tanks made of synthetic 
resin were first employed. 

To counteract the high cost of struc- 
tures of solid costly metal, it was in the 
1910’s that attempts were first made to 
replace them with something cheaper, 
such as iron and steel lined or protected 
at strategic points with organic materials 
that are resistant to chemicals. Fore- 
most among these came rubber (which is 
very resistant to hydrochloric acid) 
applied in the form of sheet, suitably 
cemented. More recently, polyvinyl 
chloride sheet has been similarly applied. 
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Fig. 1.—*‘Astral’’ suitcase Schori sprayed 
with external coat of polythene (Heston 
Aircraft Co., Ltd.). 


Obviously the use of such organic linings 
was limited to low-temperature work, 
but with much need for the transport and 
storage of corrosive chemicals such 
applications have become common. 

In 1925 research was being carried out 
on a new process of producing acid-resist- 
ing coatings upon iron and steel by 
depositing thereon a relatively thin film of 
some other metal offering a better degree 
of resistance to corrosion by chemicals. 
This was the well-known process of 
metal spraying, making use of a special 
‘* pistol” to which was fed metal in wire, 
ribbon or powder form, there to be vapor- 
ized by passage through a_ heated 
atmosphere. To-day, almost any metal 
except those of extremely high melting 
point can be deposited on metal, wood, 
or other bases. 

To complete the cycle of events, the 
same method is now applied to the pro- 
duction of organic films or coatings, and 
we have arrived at a stage where almost 
any organic material that can be pro- 
duced in powder form and capable of 
softening or flowing under heat can be 
applied by the spray process to the sur- 
face of rigid structural materials. 
Synthetic resins of all types come into 











Fig. 2.—Fuel tank of flame-thrower 
for army use, sprayed externally with 
polythene. 


this category and both those of the 
thermosetting type, such as the phenolic 
resins, and those of the thermoplastic 
type, such.as polyvinyl chloride and poly- 
thene, have begun to assume wider 
industrial importance for application by 
the new process. 

Schoop, of Zurich, began experiments 
in flame spraying, somewhere about 
1911; he employed metal wire for feed- 
ing the pistol and generally experienced 
difficulties in the use of metal powders. 
Schori, also working 
in Switzerland, in 
the early 1920’s, was 
the first person suc- 
cessfully to employ 
powders in  fiame 
spraying. The pistol 
which he developed 
is substantially the 


Fig. 3.—Welded 
steel condenser 
coated internally 
with Thiokol, 
% inch thick, to 
resist corrosion. 
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same form as that now used by Schori 
Metallising Processes, Ltd., at whose 
works in London we recently, for the first 
time, had the spraying of plastics demon- 
strated to us. 

The materials capable of being used 
include almost any plastics excepting 
those with a melting point higher than 
400 degrees C. Even certain thermo- 
setting resins of the PF and UF type and 
ebonite are adaptable, but the greatest 


‘success as yet has been achieved with 


polythene. In view of the difference in 
coefficients of expansion for polythene 
and the metal base, however, it appeared 
to us that perfect adhesion against the 
conditions likely to arise in actual ser- 
vice might be largely a matter of skill 
for the operator engaged in flame spray- 
ing, as also possibly in the preparation 
of the surface to be sprayed, yet by what 
we saw we were notably impressed, 
especially after examining the aluminium 
suitcases with an external coating. of 
polythene (Fig. 1), which are already in 
production. Still further proof of::the 
efficiency of the process was forthcoming 
from flame-thrower fuel tanks (Fig. 2), 
which had to stand up against excep- 
tionally drastic conditions in military 
usage. 

Considerable experimental work in the 
flame. spraying of non-metallic coatings 
was done between 1935 and 1940, since 
when it has become evident that applica- 
tions in the plastics field are likely to 


become comparable with, or even exceed, 





















rn nae oe HF Ff. eet OOUmmDmTCO) oe - —- — . 3 4 


reel 


—-~- h — mor 





ng 











OCTOBER. 1947 





PLASTICS 





Fig. 4.—Examples of the application of sprayed polythene for industrial plant. (Left) 

Ducting for conveying acid fumes. (Top right) Tanks for chemical plant. (Foreground) 

Polythene-sprayed steel roller for paper mill machinery, to replace similar roller 
made of stainless steel. 


applications in the spraying of metals. 
The earliest non-metallic material used 
was bitumen, which could be applied in 
thicknesses up to $ inch with one pass of 
the flame spraying pistol. 

Closely following bitumen came coat- 
ings of one of the synthetic rubbers— 
Thiokol, a material which received con- 
siderable development in America and 
during the war found considerable use in 
England as a sprayed coating for con- 
densers in marine engineering. Marine 
condensers (Fig. 3) coated on. the 
inside with % inch of Thiokol (which, 
chemically, is one of the polysulphides) 
proved to be capable of successfully 
standing up against very difficult 
corrosive conditions, and were consider- 
ably less costly than the solid bronze 
parts hitherto employed. Thiokol coat- 
ings, likewise, are applicable to the sheet 
metal ducts used in air conditioning 
systems, and for the impellers and cast- 
ings of fans employed in moving air 





laden with acid fumes. For fans there 
appears a particular advantage, in that 
the Thiokol coating does not slip under 
centrifugal force, as it does in cases 
where rubber sheeting has been applied 
with adhesives. 

The Schori flame spraying pistol 
(Fig. 6) has no moving parts. From the 
annular compound nozzle a flame of 
burning gases, some 2 inches long, 
emerges. The gases commonly used 
are oxygen with acetylene or propane 
or enriched coal gas, both controlled by 
needle valves and mixed by an injector. 
The pistol is also fed with compressed 
air, the supply of which is controlled by 
a hand valve. In the head of the pistol 
the air splits into two streams; one half 
emerges from an annular nozzle which is ° 
outside the flame nozzle, the other half 
goes to the rear of the pistol, then 
passes through an_ injector, thence 
through a tube situated axially in the 
body of the pistol, and finally emerges 
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inside the flame. In passing through the 
injector the stream of air creates suction 
which draws up the metallic or plastic 
powder from its container so long as the 
operator keeps his thumb on a small hole 
at the back of the pistol. The flow of 
powder is under the control of the 
operator independently of the com- 
bustion of the gases. 


The purpose of the outer annular air 
stream is partly to cool and protect the 
nozzle, partly to chill the sprayed 
material, and partly to direct and con- 
fine the flow of powder. The compressed 
air is supplied at pressures ranging from 
10 to 60 lb./sq. in., depending upon the 
type of material being sprayed. Air 
consumption is about 12 cu. ft. per 
minute; gas consumption, 50 cu. ft. of 
oxygen with 40 to 45 cu. ft. of acetylene, 
propane, or other gas per hour. Spray- 
ing metal under these conditions, the 
operator can coat 250 sq. ft. of surface 
per hour. 

The temperature reached by the par- 
ticles in passing through the flame of the 
Schori pistol is controlled by varying 
the air pressure. The highest air pres- 
sures are used for material having a very 
low melting point (such as zinc or poly- 
thene), the lowest air pressures for metals 
with high melting points. Almost any 
metal with a melting point lower than 
1,600 degrees C. can be sprayed satis- 
factorily. 

In the case of plastics, almost the 
whole of the powder is fused in passing 
through the flame; it remains in the 
molten condition until it touches the 
surface which is being sprayed, and there 
it coalesces. This is rather distinct from 
the case of metal powder, where it is 
fairly certain that the particles dre not 
wholly in molten condition and that the 
formation of the coating takes place by 
a process akin to sintering or welding, 
which is the basis of powder metallurgy. 

The flame spraying process appears to 
be the only method by which either thin 
or thick coatings of polythene can be 
applied in a satisfactory manner to a 
metal base. The spraying of polythene 
was first developed for the protection of 
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chemical plant against the action of 
alkalis; almost simultaneously there were 
interesting applications in the camou- 
flage covering of field equipment for the 


Army. In the latter case the coatings 
had to satisfy several conditions. They 
had to be of suitable colour (olive green 
or drab), and of a texture that did not 
reflect light; likewise outstandingly tough 
and resilient, and of such good adhesion 
that they could resist the rough treat- 
ment which might be expected in service. 
Rigorous field tests showed that poly- 
thene in this connection was much 
superior to other plastics. 

From experience gained in wartime 
uses, came new applications such as the 
polythene sprayed aluminium suitcases 
which have already been mentioned. 
Suitably filled, and pigmented in pastel 
shades, as well as black or dark blue, 4 
thick coating of polythene with a matt 
finish is quite attractive apart from other 
qualities which it possesses. Applications 
in the covering of metal furniture offer 
notable possibilities. Smooth coatings, 
suitably pigmented, can be made with a 
remarkably close imitation of leather; 
they appear to withstand much rough 
usage without risk of revealing the 
underlying metal base. 

The polythene spraying of jigs and 
suspenders for use in the electroplating 
industry is another interesting develop- 
ment. Here polythene has outstanding 
advantage over coatings hitherto 
employed, some of which break down 
electrically, with the result that the jig 
(as well as the articles for plating) gets 
a deposit of metal, upon it, thus causing 
a rather serious loss of metal from 
the plating bath. With polythene- 
sprayed jigs the coating shows no 
deposition of metal; neither does it 
exhibit any tendency to entrap solutions 
and so carry them from one bath to 
another thus upsetting the delicate 
balance which is so desirable in modern 
electroplating practice. 

Attracted by the success achieved in 
the flame spraying of polythene, we 
understand that certain manufacturers of 
plastic raw materials are giving attention 
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to the development of plastics suited to 
this process; among products under 
investigation are some of the acrylic 
resins, polyvinyl acetate,-and resins of the 
melamine type. So far, however, among 
plastics proper we have personally 
examined and witnessed the spraying of 
polythene coatings alone. 

In this spraying process it has already 
been hinted that great attention has to 
be paid to the preparation of the metal 
surface which is to receive its coating of 
polythene, or of Thiokol. The surface 
must be clean and free from greases; in 
certain cases a degreasing operation may 
be considered necessary, but wherever 
possible it is preferable to make use of 
shot-blasting to give a clean and 
slightly roughened surface. 

For polythene, the standard Schori 
pistol will apply in one operation a coat- 
ing of from 0.005 inch upwards, 0.015 
inch being normal, and building up to 
’ inch not uncommon. The polythene 
powder (grade 2C is standard) is pre- 
pared by a special process to a particle 
size within definite and fairly close limits 








Fig. 5.—Flame spraying in progress 

for demonstration purposes at the 

works of Schori Metallising Proczsses 
; Ltd. 
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Fig. 6.—The Schori spraying pistol: 
the sectional view shows the internal 
construction. 


imposed by its high viscosity in the 
molten state. The powder can be pig- 
mented to give almost any colour, 
including delicate pastel shades, and 
special technique in spraying allows the 
production of a coating with crackled or 
wrinkled finish in place of the more usual 
smooth surface. 

Flame spraying avoids the use of 
expensive solvents, with the necessity for 
recovering them and of giving protection 
against their hazards. Personal hazards 
in spraying are avoided by maintaining 
an adequate exhaust at the rear of the 
spraying booth. 

German Plastic Literature, 1939-1943 

Under the name “ Fachkartei Kunststoffe,” 
a new compilation by the editors of “ Kunst- 
stoffe” has been published by C. Hanser 
Verlag, Munich 27. It consists of abstracts 
from the German and foreign technical 
literature in the plastics field. The present 
issue (pp. 75) covers the war years 1939-1943 
and consists of about 150 abstracts, some 
illustrated by line diagrams. The fact that 
these abstracts are taken mainly from 
“ Kunststoffe”” does not detract from the 
value of this new compilation, as the issues 
of “ Kunststoffe ” which appeared during the 
war are difficult to obtain. 

H 
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‘Bearings 


bye primary function of a lubricant in 

any bearing is to reduce the friction 
to a minimum. In a very large number 
of cases, however, there is the secondary 
function of avoiding an undue rise of 
teinperature by conveying heat to a point 
where it can be conveniently dissipated. 
The heat which results from overcoming 
such friction as the lubricant is unable 
to eliminate is not usually large in amount 
and, in the case of metal bearings, the 
good thermal conductivity of metals in 
itself will often prevent the temperature 
rising to excess; but there are many cases 
in industry where heat from other sources 
operates on the bearings, and in such 
cases the problem of cooling assumes 
major importance. For rapid heat 
absorption by means of a liquid one 
naturally turns to water, because of its 
high specific heat (nearly twice that of 
lubricating oil) and of its high thermal 
conductivity (about four times that of 
oil). 

Water, however, is a very poor lubri- 
cant in the normal type of metal bearing, 
but it offers good lubricating properties 
to the surface of certain resins used in 
plastics. In a number of cases, there- 
fore, in which heat has proved a difficult 
problem, attention has been turned to the 
use of moulded plastic bearings, which 
have not only eliminated the. troubles 
arising out of the use of oil-lubricated 
metal bearings, but have offered special 
advantages of their own. These bearings 
are of four main types:— 

(1) Those fabricated from moulding 
powders, sometimes used plain but 
occasionally incorporated with a little 
finely divided graphite to act as a 
lubricant. 

(2) Those made from laminations of 
woven textile products, bonded with the 
resin and moulded under pressure. 


(3) Those moulded from felted fibres 


ByA.H. Stuart, Ph.D., B.Sc. 


which are not orientated, being impreg- 

nated with a bonding resin. 

(4) Laminated paper, bonded with a 
resin, has also been used. 

Bearings of the first type have proved 
to be too brittle for many: purposes and 
there is a tendency to replace them by 
those of the third type. Their use is 
largely confined to small units, such as the 
spindles of textile machinery. The most 
important type of bearing in the plastic 
range is that in which laminations of 
woven textiles are bonded by a synthetic 
resin. In these the fabric used is gener- 
ally a heavy square-woven duck, bonded 
by means of a synthetic resin of the 
phenol - formaldehyde type. Average 
values for some of the physical properties 
of these materials are set out in Table 1. 


Principles of Lubrication 


Before considering the results of the 
laboratory tests on _ these bearing 
materials, which are given below, it may 
be well to have before us the general 
behaviour of the metal bearings which 
these resin-bonded bearings have to 
replace. The normal conditions which 
prevail in a well-lubricated metal bearing 
are usually referred to as fluid-film 








lubrication. In this case the metal sur- 
Table 1. 
Laminated Material based 
Material on felt 
Specfic gravity. . ae 14 1.4 
Tensile strength.. ie 10,000 8,000 Ib./sq. in. 
Young’s modulus 106 106 Ib. /sq. in. 
Brinell hardness .. as 40 35 
Compressive strength : 
at right angles to 
laminae pee “ 42,000 25,000 Ib./.sq. in. 
parallel to lamina: .. 22,000 —_ 
Thermal conductivity .. 0.17 0.28 kg cal./ 
metre/hour/ 
deg.C. 
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Table 2.—Measurements of Coefficient of Kinetic Friction under Boundary Conditions, using 


3-ball steel slider and bases named. 




















Test No. Base Conditions and Lubricant (if any) Temp. —— 

1 Resin-bonded fabric None . os 20°C 0.19 

2 Resin-bonded fabric Degreased, washed and dried .. 20°C 0.11 

3 Cast iron .. Degreased, washed and dried .. 20°C 0.21 

4 Steel ‘ Degreased, washed and dried .. 20°C 0.18 

5 Resin-bonded fabric ater de 20°C 0.11 

6 Resin-bonded fabric 1% solution ‘of sodium oleate |. 20°C 0.105 

7 Resin-bonded — Compounded lubricating oil 20°C 0.125 

8 pan iron .. Compounded lubricating oil 26°C 0.15 

9 Ste Compounded lubricating oil 20°C 0.16 . 
10 Resin bonded fabric 1% solution of sodium oleate plus colloidal graphite 20°C 0.095 
11 Cast iron .. Lubricating oil plus colloidal graphite. . 20°C 0.14 
12 Steel Lubricating oil plus yer ne graphite 20°C 0.15 

13 Resin-bonded fabric Dry film of colloidal graphite .. 20°C 0.10 

14 Resin-bonded fabric Dry film of colloidal graphite wetted with 1% 

sodium oleate .. 20°C 0.085 

15 Cast iron . Film of colloidal graphite wetted with’ lubricating oil 20°C 0.096 
16 Resin-bonded fabric Dry film of colloidal graphite .. P re <a 60°C 0.10 

17 Resin-bonded fabric Dry film of colloidal graphite .. 60°C 0.085 
13 Steel : Compounded lubricating oil 60°C 0:42 





Similar tests were made using as a base specimens of resin-bonded laminated paper, but the results obtained 
followed so closely those given by the laminated fabric bases that it was not considered necessary to 


record them here. 


faces are separated by a film of oil, and 
the relative motion of the two surfaces 
results in the oil clinging to both surfaces 
and sliding takes place within the oil film. 

Assuming that there are no high spots 
on the bearing surfaces which penetrate 
the oil film, the only friction which has 
to be overcome is the resistance to shear 
of the oil film itself. This resistance to 
shear is a function of the viscosity of the 
oil at the working temperature of the 
bearing. All oils show a marked drop in 
their viscosity as the temperature rises, 
and if an error of judgment is made in the 
choice of an oil it may happen that, when 
the working temperature of a bearing is 
reached, the viscosity of the oil has fallen 
to such an extent that the film is unable 
to withstand the pressure of the bearing 
and there is a tendency for the oil to be 
squeezed out of the bearing. If actual 
rupture of the oil film occurs, metal-to- 
metal contact results and seizure will soon 
follow. 


Correct viscosity is, therefore, a matter 
of primary importance. But there is 
another property of oil which has to be 
considered. Some oils possess the pro- 
perty of being adsorbed on to the metal 
surfaces; that is, being held tenaciously 
by molecular forces. These resist rupture 


under pressure, independent of viscosity, 
but the film which is adsorbed is of sub- 
microscopic thickness and functions in a 
manner quite different from that of the 
fluid-film conditions. Lubrication by 
adsorbed films is referred to as boundary 
conditions. There are many special cases 
in industry in which the working tempera- 
ture or. the working pressure (sometimes 
both) are so high that boundary con- 
ditions may occur all the time, and such 
cases call for special care. It is these 
cases which the resin-bonded fabric bear- 
ings are-so well able to meet. 

In estimating the performance of these 
bearings using different lubricants, it is 
therefore necessary to compare the 
behaviour of metal bearings under the 
same conditions of temperature and 
pressure. 

Friction Tests 


In apparatus employed for measuring 
the coefficient of friction a heavy slider 
was used; this was supported on three 
hard-steel balls. In this way the area of 
contact between the slider and the base 
was very small indeed and the loading, 
expressed in weight per unit area, was of 
a very high order. Whatever lubricant 
is used in such a test, only boundary con- 
ditions can obtain. 
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In the first set of tests the base used 
was of the laminated cotton-fabric type, 
resin-bonded; subsequently similar base 
pieces were used, in which the laminations 
were of paper. The specimens were 
specially prepared for these tests by 
De La Rue Insulation, Ltd., to whom the 
author wishes to render his thanks. 
Table 2 shows the coefficient of friction 
measured under different conditions. For 
purposes of comparison, the coefficient of 
friction, measured by the same apparatus 
under the same conditions but using a 
cast-iron or steel base, both surfaces being 
ground true, is included. 


Importance of Surface Wetting 

Early in this series of tests it was found 
that the resin-bonded surface was not 
easily wetted by water: The point is of 
some importance, for in practice the 
crucial test of a lubricant is not its per- 
formance when conditions are normal, 
but how it behaves in an emergency; for 
example, that caused by a higher tempera- 
ture or pressure than has been provided 
for. The adsorption of the lubricant by 
the bearing surfaces is, then, of supreme 
importance, and there can be no adsorp- 
tion of a liquid by a solid unless the latter 
is first wetted by the former. When the 
resin-bonded surface has water poured 
over it, the water gathers up into drops or 
small patches, leaving much of the surface 
quite dry. This is equivalent to a rup- 
tured film, and while it is not so serious 
in the case under discussion as it would 
be in a normal metal bearing, it is obvious 


that the lubricant cannot function 
efficiently unless uniform wetting takes 
place. 


There is a further point to be con- 
sidered. If it is one of the functions of 
the lubricant to convey heat away from 
the bearing, it is highly desirable to avoid 
a film of air, which is a bad thermal con- 
ductor, forming between the hot surface 
and the lubricant. From every point of 
view, therefore, an endeavour should be 
made to secure effective wetting. 

Experiments with well-known wetting 
agents were not encouraging, for one 
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reason or another, and trials were made 
with soap solutions. It ‘was found that a 
1 per cent. solution of sodium oleate was 
entirely successful and proved quite satis- 
factory over a wide range of tempera- 
tures. Incidentally, attention may be 
called to the marked fall in the coefficient 
of friction in tests Nos. 1 and 2. This is 
not an isolated case. It seems to show 
that, on being exposed to the air, the 
surface develops a film (of dust maybe, 
but it is not visible) which offers consider- 
able resistance. It is readily removed by 


. being degreased, washed and dried. 


Having found the solution of sodium 
oleate so successful, trials were made 
using different concentrations. Nothing 
was gained by using a higher concentra- 
tion than 1 per cent. On the other hand, 
further dilution is not to be recommended. 
A concentration of 0.5 per cent. was 
definitely less effective. 


Colloidal Graphite 


Colloidal graphite has proved a valu- 
able addition to lubricating oil for a wide 
range of purposes and trials were made 
in this series of tests of colloidal graphite 
dispersed in water and added to the 1 per 
cent. solution of sodium oleate. Test 
No. 10 shows the marked advantage 
obtained. 

In view of the large amount of fluid 
which must pass through these resin- 
bonded bearings to effect the necessary 
degree of cooling which some of the 
special cases demand, it was felt that this 
use of colloidal graphite _,might 
prove wasteful. Attention was, therefore, 
directed to a phenomenon which has 
become very evident in the use of 
colloidal graphite in metal bearings. It 
has been found that most metals show a 
marked adsorptive affinity for graphite, 
and a bearing which has been run with a 
graphited lubricant develops a “ graph- 
oidal” surface, consisting of a layer of 
orientated graphite particles which may 
be quite invisible to the naked eye but 
which is a very effective aid to lubrication. 

Trials were, therefore, made of apply- 
ing a thin layer of the dispersion to the 
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bearing surface and allowing it to dry. 
Tests Nos. 13, 14 and 15 show how much 
may be gained by this method, which, at 
the same time, effects a considerable 
economy in colloidal graphite. Tests 
Nos. 16 and 17 show that a substantial 
rise of temperature does not affect the 
results obtained. 

Subsequent examination of the surface 
of the bearing showed that the graphite 
had not been adsorbed by the resin- 
bonded surface, as it would have been 
under similar conditions by a metal bear- 
ing. This means that, under continuous 
flooding of the bearing, the graphite film 
would tend to be washed off. Better 
results would be obtained if the dispersion 
of colloidal graphite were applied to the 
metal surface of the shaft within the bear- 


ing. On drying, sufficient of the graphite 


would be adsorbed by the metal to give 
the required result. 


Viscosity of Water 


Mechanics who have to deal with the 
application of lubricating oil will some- 
times remark that, when a certain oil 
becomes hot, it is “as thin as water.” 
This is one way of remarking the fall in 
viscosity at elevated temperatures. 
Actually, some oils in common use are 
much “thinner” than water at tempera- 
tures above 50 degrees C. All oils, and 
most other liquids, show a fall in viscosity 
with a rise of temperature, but. some are 
much worse than others in this respect. 
Among a number of lubricating oils 
which it has fallen to the lot of the present 
writer to examine, one gave a very steep 
viscosity-temperature curve, the ratio of 
the viscosity at 20 degrees C. to that at 
65 degrees C. being 21.6, while another 
gave a ratio of only 12.8 at the same two 
temperatures. The ratio of the viscosity 
of water at these temperatures is 2.3. As 
the temperature at which these resin- 
bonded bearings are called upon to work 
is often in the neighbourhood of 
80 degrees C., this viscosity-temperature 
relationship is important. 

Incidentally, it may be mentioned that 
the bearings function satisfactorily at 
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temperatures up to the boiling point of 
water, and the resin- bonded fabric 
itself will withstand a temperature of 
150 degrees C. without harm. It has 
already been mentioned that the viscosity 
of any lubricant at the working tempera- 
ture must be sufficient to withstand the 
pressure of the bearing without film 
rupture, but with this achieved it is desir- 
able that the viscosity at lower tempera- 
tures shall not be unduly high, otherwise 
considerable friction has to be overcome 
when starting up from cold. Water and 
water dispersions are ideal in this respect. 


Problem of Corrosion 


Whenever a ferrous metal is exposed to 
the action of water the problem of corro- 
sion is sure to arise. The reddish-brown 
rust which forms under the action of 
moisture is due to an electrolytic pheno- 
menon resulting from a cell being formed 
by (a) irom and some impurity usually 
present in the iron, the water being the 
electrolyte, or (b).two areas of the same 
iron being exposed to water of uneven 
oxygen concentration. 

The latter is of special importance in 
the case of a steel shaft operating in a 
resin-bonded bearing, using water or a 
water dispersion as a lubricant. When 
the mechanism is shut down the bearing 
is at a temperature well above that of the 
atmosphere, and consequently the concen- 
tration of dissolved oxygen in the water is 
well below that of cold water exposed to 
the atmosphere. As the bearing cools 
down the water at the edges of the bear- 
ing will absorb oxygen from the air and 
thus have a higher oxygen concentration 
than that within the bearing. All the 
conditions are established, therefore, for 
an electrolytic cell, and as the area of iron 
exposed to the water of lesser oxygen con- 
centration is the anode in such a cell, 
corrosion takes place inside the bearing, 
where it is not normally visible. 

In addition, corrosion may be set up by 
foreign substances present in the steel, 
most of which are likely to be cathodic to 
iron. The point is sometimes raised in 
reference to the action of graphite in the 
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matter of corrosion. Graphite is cer- 
tainly cathodic to iron, but, like all 
conductors which are cathodic to iron, it 
will not set up corrosion unless the circuit 
of the electrolytic cell is completed. In 
the case of the graphoidal film, it is very 
unlikely that the conditions necessary to 
produce corrosion will be established, and 
experiment has shown (Stuart, “ Engin- 
eering,’ 1938/45/260) that the presence 
of a graphoidal film on steel, so far from 
increasing the corrosive conditions, has a 
small, but easily measurable, influence in 
the opposite direction. 

Whatever the corrosive agent may be, it 
has-been found that the pH value of the 
electrolyte plays an important part in 
deciding the rate at which corrosion will 
proceed. Distilled water, which is quite 
neutral (i.e., having a pH value of 7), will, 
in most cases, set up substantial corrosion 
on the surface of bright steel and a slight 
acidity (indicated by a pH value of less 
than 7) will greatly increase the rate of 
the corrosive attack. On the other hand, 
if the water is rendered alkaline (pH value 
of more.than 7), the rate of corrosion will 
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be substantially reduced and corrosion 
may be inhibited altogether. The 1 per 
cent. solution of sodium oleate, which 
gave such encouraging results in the fric- 
tion tests, is definitely alkaline and was 
found to have a pH value of 8.2. 

Tests made by immersing bright steel 
balls in (a) distilled water, (b) 1 per cent. 
solution of sodium oleate and (c) 1 per 
cent. solution of sodium oleate with 
colloidal graphite added, have shown that, 
while the ball in the plain distilled water 
was badly attacked within a few days, 
showing much flocculated rust suspended 
in the water, the balls in the solutions of 
sodium oleate, both plain and with 
colloidal graphite, showed no indication 
of corrosion over the same period. 

The 1 per cent. solution of sodium 
oleate would, therefore, appear to be a 
suitable lubricant, since it not only 
reduces the coefficient of friction to a 
minimum, but by readily wetting the 
surface of the bearing is well suited to act 
as a cooling agent and, at the same time, 
greatly reduces, and perhaps inhibits, the 
corrosive action of plain water. 








Solving a Storage Battery Defect 


HE brochure which Pritchett and Gold 

and E.P.S. Co., Ltd., of Dagenham Dock, 
Essex, have issued to record their war- 
time activities, gives interesting light upon 
a development of plastics interest. 

The plastics experience of this firm go 
back to the time when they began to 
make composition battery containers in 
‘‘ Dagenite ’’ material. Subsequently, they 
have not been slow to realize that some of 
the newer plastics might find new uses in 
the construction of storage batteries, one 
such instance being the unspillable vent, 
moulded in polystyrene, which quickly 
became a standard fitting. 

Realizing that storage batteries had 
certain shortcomings, it occurred to Pritchett 
and Gold that an advance in battery design 
would be achieved if the usual wood 
separator fitted between the plates could be 
replaced by a product manufactured in 
plastic. Separators-made of wood were 
highly porous, and allowed easy diffusion of 
the acid, aside from preventing any tendency 


for the plates to short circuit; their per- 
formance in this respect was excellent. 
Unfortunately, however, such plates were 
insufficiently resistant to oxidation and acid 
attack to remain unaffected by service. 

In order to overcome the difficulties which 
were arising, Pritchett and Gold turned their 
attention to the available thermoplastic 
materials, bearing in mind that any material 
to be successful would have to be endowed 


with microporosity in order to resemble the ' 


wood separator. They made their first 
microporous plastic separator in 1942, but 
although the pores were sufficiently small, 
they were not numerous enough to allow the 
desired flow of acid. By continued research, 
made more difficult under aerial attack (with 
the works situated on the home battlefront), 
development progressed, and eventually the 
‘‘Porvic’’ separator emerged in its present 
form and became standardized for a range of 
batteries. The material employed is pre- 
sumably of the polyvinyl chloride type. 
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The “ Blundell’’ Slide Rule. 


Laminated Material 
in Unusual Applications 


a” our wanderings among manufac- 
turers we have many times found much 
resourcefulness shown in choice of 
material for a particular purpose. The 
masking board for photographic studio 
use, the subject of one of our illustra- 
tions, is an example. 

This device, which was supplied to us 
by the Miscellaneous Trading Co., Ltd., 
134 High Holborn, London, is made 
mainly of Bakelite laminates, with 
chromium clamping screws to secure the 
two movable overlapping arms in any de- 
sired position. The main parts of the 
framework are 4 in. thick; thickness of 
other parts varies from 4 to ? in., accord- 
ing to the strength desired in the purpose 
they fulfil. Manu- 
facture was 
merely a matter 
of cutting to 
shape and_ size 
and fitting to- 
gether in much 
the same way as 
if the material 
had been wood— 
of course, secur- 


Masking board 
for photographic 
studio use. 


ing the advantages of the plastic laminate 
against warping or serious mechanical 
damage in use. 

The “ Blundell ” slide rule, by Blundell 
Brothers (Luton), Ltd., Chaul End Lane, 
Luton, is another example of the utility 
of laminates. This slide rule is produced 
by a new process (patent applied for). 
In place of boxwood or other con- 
ventional materials, the makers use 
high-quality phenol-formaldehyde paper 
laminate which has-been well seasoned 
before treatment to attain perfect 


equilibrium of moisture conditions. The 
divisions are process engraved on a 
specially stoved enamel film, which is 
claimed to have very high wear resistance. 
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Due to the hard wearing qualities of 
the phenolic resin there is no need for 
corrective devices such as springs, adjust- 
ment screws, etc., to compensate the wear 
which is inevitable in instruments made 
of boxwood. The laminate is surprisingly 
strong, and if dropped to the floor the 
rule does not suffer damage. 

Very accurate master dies are used for 
the engraving on equipment specially 
built by the makers of these slide rules, 
who have found it possible to combine 
the accuracy of engine-divided divisions 
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with the reliability and clean finish of a 
highly tooled-up repetition job. 

At the moment, five types of 10-in. 
rules are in production. The makers also 
hope to produce an interesting universal 
slide rule which shows all the usual scales 
on the front of the instrument; such a 
rule has to be much wider than is pos- 
sible with the usual boxwood construc- 
tion, and it is here that plastic laminates 
anticipate finding further good use. Ex- 
perimental work on high-quality rulers of 
flat and oval section is under way. 








BOOK REVIEWS 


The German Plastics Industry. *‘(B.I.0.S. 
Miscellaneous Report No. 1.) By J. M. 
De Bell, W. C. Goggin and W. E. 
Gloor. pp. 378. H.M.. Stationery 
Office. 32s. 6d. 

This is a very comprehensive report 
covering the greater part of the plastics 
industry in the American, British and 
French Zones of Germany. Three factories 
now in the Russian Zone are also included. 
The report is made up in the usual fashion 
according to the targets visited, which 
makes reading rather tiresome. There are 
quite a few technical mistakes and 
inaccuracies, such as the statement on 
Dellatol (a plasticizer), On page 1A-2 
Dellatol is stated to be benzolsulphonic- 
monomethylbutylamide, whilst according to 
the information given on pages 6-14 it con- 
sists of 75 per cent. toluenemethylsulphona- 
mide and 25 per cent. toluenebutylsulphona- 
mide (neither of these statements is prob- 
ably correct). Many similar instances could 
be cited. f 

The authors have. probably realized the 
shortcomings of their report and have 
‘reissued it in book form. 

German Plastics Practice. By J. M. De Bell. 
Richardson, Springfield, Mass. pp. 
554. 45s. 

The 26 chapters of this book are arranged 
according to subjects, thus obviating the 
continuous search for cross references. A 
very comprehensive subject and author 
index (not supplied with the B.I.0.S. report) 
and 345 photos are most valuabe features. 
Unfortunately some of the photos are 
poorly reproduced and the lack of some 
additional text referring to the photos is 
felt as a disadvantage. Chapters on 
“Reppe Chemistry,” test methods, conver- 


sion factors, and a glossary containing most 

of the trade names of German plastics and 

plasticizers conclude this standard book on 
present-day plastics | manufacture in 

Germany. In this book the following com- 

position is assigned to Dellatol: page 296, 

75 per cent. toluenemethylsu]phonamide, 

plus 25 per cent. toluenebutylsulphonamide; 

page 523, benzenemethyl and butylsulphona- 
mide.) 

“Plastics (Theory and Practice).” By 
C. C. Winding and R. L._ Hasche. 
pp. 280. McGraw-Hill Book Co., 
New York and London. 17s. 6d. 

The authors’ aim was to write a book 
for the “upgrading” of chemists and 
chemical engineers in the field of high 
polymers. In this they have succeeded. 
They deal with all of the commercial 
plastics, but experts in the field will find 
little that would be news to them. Part I 
deals with the formation and structure of 
high polymers; Part II with general applica- 
tions of resins; Part III with resins formed 
from high molecular weight natural pro- 
ducts. Resins formed by condensation 
reactions, polyethenic resins, _ silicones, 
rubber and synthetic rubbers are discussed 
in Parts IV to VII. Well-selected illustra- 
tions, flow sheets and an extensive biblio- 
graphy covering most of the literature on 
plastics add to the value of the book, which 
is one of the McGraw-Hill chemical. engi- 
neering series. 

The index, containing more than 320 trade 
names and 101 names and addresses of 
manufacturing firms, will be of great help to 
American readers. Unfortunately they refer 
exclusively to American brands and firms so 
that readers in this country will have little 
benefit from them. 
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World’s Industry 
Employs Plastics 


GENERAL ENGINEERING. 


Drop hammer 
punch dies are pro- 
duced from cast ethyl 
cellulose plastic by 
Douglas Aircraft Co. 





(“ Modern Machine 
Shop,” 1947/July/ 
166.) 


Metal Bonding.— 
Araldite, developed by Ciba, Ltd., melts 
at 160-250 degrees F. and cures between 
266-488 degrees F.; it has proved to be 
an excellent bonding material, especially 
for metals. (“ Metal Industry,” 1947/ 
Aug. 1/85.) 


Protection of metal surfaces is attained 
by “Spray-Peel” stripable plastic com- 
pound, developed by Eronel Industries, of 
Los Angeles, California. It is applied by 
brushing or spraying, and dries quickly 
to an adhesive film. The new compound 
is non-toxic and has high moisture resist- 
ance. (“Machinery (N.Y.),” 1947/July/ 
176.) 


New “sandwich” technique is said to 
solve the problem of joining non-porous 
surfaces with a practical adhesive. The 
adhesive “ Plasgon” is spread over the 
surfaces to be joined and a layer of 
fabric is then inserted before bringing the 
two surfaces together. (“Mill and 
Factory,” 1947/July/214.) 

Structural Properties.—Three engineers 
from the Development Laboratory of 
Bakelite Corporation have compared 
plastics, as regards mechanical properties, 
with common structural metals. Their 
findings cover stress strain relations, 
notch sensitivity, impact resistance, fatigue 
strength, damping capacity, specific 
gravity, long-time tensile, strength at 
higher temperatures, water absorption, 
coefficient of thermal expansion. 


(“ Machine Design,” 1947/July/112.) 


Design practice for moulded plastics, 
referring in specific items to the ASTM 
standards, is reviewed by J. Delmonte. 
(“ Machine Design,” 1947/19/151.) 


Influence of injection temperature on 
the economy of the injection die casting 
and the mechanical strength of plastics, 
known as Trolitul III and Trolitul EF, 
has been investigated by J. Hammers- 
bach. (“ Kunststoffe,” 1946/36/81.) 


Cellular plastics have high strength- 
weight ratios; according to Ch. A. Breskin 
this opens possible applications which 
may lead to extended uses if prices can 
be made more competitive. (‘‘ Scientific 
American,” 1947/177/ 119.) 








Ornamental Carv- 
ing.—New technique, 
making use of only 
three simple tools 
(%-in. end mill, twist 
drill with sharp point, 
and }-in. ball cutter), 
is described in detail 
in “Popular Science 
Monthly.” (1947/ Aug. / 160.) 


Microfilms of fire-resisting cellulose 
acetate were extensively used during the 
war for the duplication of plans and 
drawings. At present, tedious work in 
copying ticket stubs is saved by a similar 
microfilm technique. (“ Scientific Ameri- 
can,” 1947/177/60.) 


Combination funnel made in two 
plastic sections, which are joined together 
by friction welding, is said to be ideal 
for handling large volumes of liquid 
when filling small-mouthed _ bottles. 
(“ Scientific American,” 1947/177/ 130.) 

Cold-setting plastic, “Plexine,”’ is 
available in eight transparent and nine 
opaque colours; the hardening is acceler- 
ated by a compound called “ Kwickplex.” 











J 





Composite black and white objects can 
be produced easily. (“ Mechanics,” 1947 / 
Aug. 15/291.) ° 

Surface temperature of rigid plastics at 
the moment of ignition has been investi- 
gated by E. M. Schoenborn and D. S. 
Weaver, according to a more rigorous 
method than usual. Flammability data 
are presented for over 25 different 
materials under varying test conditions. 
(“ A.S.T.M. Bulletin,” 1947/May/80.) 


Brewers’ casks have recently been 
manufactured in moulded plywood, 
replacing Russian oak usually employed. 
The new plywood cask is constructed 
from six identical segments or staves, 
with two end units; phenolic resin 
adhesive with an economical glue spread 
is used. (“Machinery Lloyd,” 1947/ 
June 7/101.) 


Fully automatic moulding machine for 
thermosetting plastics combines produc- 
tion speed with accurate automatic time 
control of each stage in the cycle. The 
new “Hy-Jactor” produces the preform, 
preheats it, and moulds and cures it in 
uninterrupted sequence. (“Production 
Engineering and Management,” 1947/ 
June/78.) 

Low-pressure resins were discussed by 
C. E. Bacon in a paper before a meeting 
of the Society of the Plastics Industry. 
(Abstract in “Product Engineering,” 
1947/June/125.) 

Car Windows.—G. B. Watkins and 
J. D. Ryan have tested “ Lucite,” “ Plexi- 
glas”’ and “CR 39” for their suitability 
as car windows. . The plastic windows 
were installed in a saloon car and sub- 
jected to daily driving, and thus compared 
with windows made of the usual safety 


524 PLASTICS 


OCTOBER, 1947 





glass. Whereas the surface of the plastics 
deteriorated quicker, all three showed a 
considerable resistance to impact. 
(“S.A.E. Journal,” 1946/Dec./54.) 


Testing Procedure.—After critical com- 
parison of the methods for the determina- 
tion of chloride content of polymers, K. 
Stoeckert develops a method which is 
based on the sodiu n-peroxide-soda fusion 
product, and which is said to bring con- 
siderable savings in testing time. 
(“ Kunststoffe,” 1947/37/53.) 

Handicraft Technique.—T. G. Horner 
reports his experience in the turning and 
glueing of Catalin. (“ Mechanics,” 1947 
Aug. 29/334.) 

Textile applications of plastics during 
the past two years have been reviewed by 
D. S. Plumb, of Monsanto Chemical Co. 
The entry of plastics into the textile field 
has been extremely complex and con- 
fusing, but more co-ordinated activities 
are predicted. (“ Mechanical Engineer- 
ing,” 1947/July/602.) 

Reinforced plastic motorcar was 
described by L. A. Werner before sum- 
mer meeting of Society of Automotive 
Engineers, June, 1947.  (‘ Mechanical 
Engineering,” 1947/July/604.) 


Acrylic-resin plating barrel of hexa- 
gonal shape has recently been produced 
for treatment of metal parts by the 
tumbling method. The objects are placed 
in a perforated container. The gears of 
the machine are also made of acrylic 
resin. (“Machinery,” New York, 1947/ 
53/197.) 

Vinylite finishes in a wide range are 
being manufactured by Watson Standard 
Co., Pittsburgh, Pa. (“Machinery,” New 
York, 1947/53/196.) 





SOURCES OF REFERENCE 








We wish to remind readers that the sources of reference from which these pages 
are compiled are not, in general, retained in this office. We cannot, therefore, 
undertake to supply such originals. Nevertheless, most of the foreign journals 
referred to are available in the Patent Office Library (Southampton Buildings, 
Chancery Lane, W.C.2) and in the Science Library (South Kensington). Photo- 
duplicated copies of articles may be obtained from the Photostat Dept. of the 
Patent Office. 


















eemer oe 4 


anavao 


OCTOBER, 1947 PLASTICS 


Inflated Toys for the Beach 


The use of vinyl plastics for 
inflated toys has broken new 

round in this country. 
These fishes are being pro- 
duced by Plysu Products, 
Ltd., of High Street, Egham, 
Surrey, as part of a range of 
toys for the export market, 
and are fabricated by high- 
frequency welding. The vinyl 
sheet was made by Olympic 
Industries, Ltd., using 
“Vybak”” compounds 
supplied by the Vinylite 

Unit of Bakelite, Ltd. 


The turtles and the minia- 
ture crocodile, the subject 
of our second illustration, 
are from the same source. 
Because the welding is said 
to be so successful, these 
toys, when inflated, are fully 
able to stand up against the 
strain of rough usage by 
children playing on the beach. 
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V.—Manufacture of Cellulose Acetate (contd.) 


ELLULOSE acetate is a white solid 

which varies in general appearance, 
according to the method of manufacture 
and precipitation. The normal commer- 
cial product consists of small white flakes, 
often accompanied by a great deal of 
dust.’ Cheaper grades often consist of 
hard, horny fragments, whilst the best 
quality is often marketed as white fine 
granules, substantially free from dust. 
Cellulose triacetate prepared by the non- 
solution methods is a fibrous material, a 
little like cotton-wool in appearance. 

The general properties of cellulose 
acetate are given in Table 1. All grades 
are odourless, tasteless and non-toxic; 
they soften and char on heating, but do 
not melt- A number of grades are com- 
mercially available, which vary with 
respect to their viscosity and degree of 
acetylation. In addition, grades vary in 
quality, as shown by their colour and 
clarity in solution and their stability to 
heat, light and exposure. They are readily 
hydrolyzed back to cellulose with acid 
and alkalis, this susceptibility diminishing 
somewhat with increasing degree of 
acetylation. 

Degree of Acetylation 


The degree of acetylation is normally 
expressed as the percentage of combined 
acetic acid present in the sample, and is 
determined by saponification methods. 
This involves the quantitative removal of 


Table 1.—General Properties of Cellulose 





Acetate. 
Appearance .. .| white flakes, fitre or 
oeg~ 
Specific gravity w ax 33-1.36 


180-290 Fag ¢. 


athe. 1.605% 
approx. _" % 
1.47-1.48 


Penetration melting point. 
Moisture absorption of flake 
Acidity as free acetic acid 
Sulphate content .. 
Refractive index* .. +s 
U.V. light transmission* .. 5 92% 
Dielectric strength* ..| 1,200-1,400 volts/mil. 
Dielectric constant 1¢3 cycles? re 


Volume resistivity* .| 6x 1012 ohm-cub. cm. 








*Properties given are or unplasticised film. 


By 
Vivian Stannett 


the acetyl groups by hydrolysis, usually 
in an alkali medium. The amount of 
alkali taken up in converting a known 
weight of the cellulose acetate back to 
cellulose is measured in the normal 
manner, and from this the percentage of 
combined acetic acid present in the 
original sample can readily be calculated. 
Owing to absorption of alkali by the 
regenerated cellulose, a slight modifica- 
tion of the titration method is found to 
be necessary. Acid hydrolysis followed 
by the steam distillation of the acetic acid 
produced and its subsequent estimation 
in fhe distillate is also occasionally used, 
and is reported to give very accurate 


‘results. 


Cellulose has three hydroxyl groups per 
each repeating anhydro-glucose unit, and 
the completely acetylated triacetate 
corresponds to 62.5 per cent. combined 
acetic acid. The diacetate corresponds to 
48.8 per cent., and the monoacetate to 
29.4 per cent. combined acetic acid. In 
practice, for use in plastics, only grades 


Table 2.—Effect of Degree of Acetylation 
on Dimensional Stability 














. Per cent 
Combined “8 
acetic acid Treatment of Films ° ape yo 

content days 
52.3 Washing 5 days in running 0.3 
water at 20 degs. C, 
59.5 Washing 5 days in running 0.065 
water at 20 degs. C. 
52.3 Washing 8 days in running 0.1 
water at 35 degs. C. 
59.5 Washing 8 days in running 0.07 
water at 35 degs. C. 
52.3 Treatment for 30 mins. in 0.185 
water at 70-80 degs. C. 
59.5 Treatment for 30 mins. in 0.04 
water at 70-80 degs. C. 
55.9 Treatment for 30 mins. in 0.025 
boiling water 
57.6 Treatment for 30 mins, in 0.015 
boiling water 
59.5 -| Treatment for 30 mins, in 0 
boiling warer 
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Fig. 1.—Effect of degree of acetylation on 

water absorption.? (31 per cent plasticizer 
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Fig. 2.—Effect of degree of acetylation on 
flow temperature.? (31 per cent plasticizer 
content.) 


containing more than about 52 per cent. 
combined acetic acid are found to be of 
value. The normal grade for use in 
plastics contains between 52 and 54 per 
cent., whilst for use in lacquers and films, 
grades containing between 55 and 56 per 
cent. are found to be more suitable. 

The moisture resistance -is found to 
improve considerably with increasing 
acetic acid content, as also is the resist- 
ance to heat. Consequently, there is a 
growing tendency to use higher acetyl 
grades, even though their advantages are 
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Fig. 3.—Effect of degree of acetylation on 

hardness.’ (31 per cent plasticizer content.) 
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Fig. 4.—Effect of degree of acetylation on 
impact strength.’ (31 per cent plasticizer 
content.) 


slightly offset by increased difficulties in 
working. As the acetic acid content 
increases, it is found that the correspond- 
ing plastics have an increasingly high 
softening point, whilst the impact strength 
tends to drop in value. These effects are 
shown graphically in Figs. 1 to 4. The 
fully acetylated product is also finding a 
growing use for certain purposes, where 





METHYL ACETATE 


ACETONE 


NITROMETHANE 


NITROPROPANE-ETHANOL 7: 3 


ETHYL LACTATE 
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METHYLENE CHLORIDE-ETHANOL 9: 
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* COMBINED ACETIC ACID 
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UNSHADED PORTION—SOLUBLE (PERCENTAGE MAXIMUM SOLUBILITY AT 25°C. GIVEN) 

SHADED PORTION—INSOLUBLE OR INCOMPLETELY SOLUBLE 
Fig. 5.—Solubility of low-viscosity cellulose acetate. (Reproduced in simplified 
form from “Hercules Cellulose Acetate,” by courtesy of Hercules Powder Co.). 


its superior water resistance and heat 
stability is of value, such as for the pre- 
paration of insulating film and foils. 

As would be anticipated, products 
made from grades of higher degree of 
acetylation have greater dimensional 
stability. This fact is well illustrated by 
the figures given in Table 2, which were 
obtained by Charriou and Valatte and 
quoted by Yarsley. Thin acetate films 
have quite a high electrical resistivity and 
a high dielectric strength. These values 
depend to some extent on the proportion 
of absorbed moisture present, and there- 
fore on the degree of acetylation. The 
specific inductive capacity is also rather 
high, being between three and four at 
normal temperatures when dry. Possibly 
the most striking effect brought about by 
changing the degree of acetylation is on 
the solubility characteristics of the cellu- 
lose acetate. 

Solubility 

All grades of cellulose acetate are 
soluble only in a limited range of solvents. 
The solubility is fundamentally changed 
with change in degree of acetylation, and 
is to a lesser extent also dependent on 
viscosity. This dependence on degree of 
acetylation has already been stressed with 
regard to the distinction between the 
chloroform soluble fully acetylated pro- 
duct and the acetone soluble partially 


acetylated grades. With further removal 
of acetyl groups, a grade soluble in water 
is reported to be possible? The normal 
secondary grades of cellulose acetate of 
medium viscosity, such as are extensively 
used for the manufacture of plastics, are 
soluble only in acetone among the more 
common organic solvents. In addition, 
hot acqueous alcohol and a mixture of 
benzene with alcohol have a gelling 
effect, but do not give true and stable 
solutions. Some esters, such as methyl 
acetate and ethyl lactate, are also good 
solvents, as are a*number of odd solvents, 
including dioxane, pyridine and diacetone 
alcohol. 

The solubility of low viscosity cellulose 
acetate of various degrees of acetylation 
is shown diagrammatically in Fig. 5 for 


Table 3.—Effect of Solvent on Viscosity of 
Cellulose Acetate Solutions.4 


(By courtesy of Hercules Powder Co.) 








Viscosity cps. of 
Solvent 9% solution 
9 Acetone: 1 Methanol a “6 40 
9 Acetone: 1 Ethanol. ie és 42 
Acetone .. os “ ~ ‘ 46 
Methyl acetate . ee 62 
9 Methylene Chloride: 1 Ethanol |. 84 
8 Nitromethane: 2 Ethanol . aie 109 
9 Nitromethane: 1 Ethanol . <a 120 
8 1-Nitropropane: 2 Ethanol. ds 185 
Diacetone alcohol a Yr 650 
Ethyllactate .. a7 7‘ ve 720 
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several organic solvents. The limited 
solubility is, of course, a great advantage 
for its use in plastics, as it confers a good 
measure of solvent resistance on the 
plastics article, including petrol, oil and 
grease resistance. The chief drawback 
to the fact that only a limited range of 
solvents are available, is found in the 
field of film and lacquer production and 
formulation. More recently, the develop- 
ment of the nitro-paraffins has helped -in 
this latter connection, as some of this 
series are quite good solvents for the 


lacquer grades of cellulose acetate and are. 


also of medium boiling point. Nitro- 
propane and nitromethane are likely to 
be particularly useful. 

As a general rule, the efficiency or 
power of a solvent can be judged from 
the viscosity of the resulting solution, 
and the lower the viscosity the more 
active the solvent. Some comparative 
figures, illustrating this point, are given 
in Table 3. These figures illustrate also 
the great value of cosolvents with cellu- 
lose acetate. These are not solvents for 
cellulose acetate when used alone, but 
improve the powers of the true solvents 
when added to one. This is shown par- 


60 
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40 


14 
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Fig. 6.—Effect of water on viscosity of 
cellulose acetate solution in acetone 
(20 per cent solution). 








ticularly by the resulting drop in vis- 
cosity. A reasonably high proportion of 
these cosolvents can be added, often 
amounting to 10 to 15 per cent., or even 
more in some cases. A reasonably high 
proportion of diluents can also be toler- 
ated by cellulose acetate dopes, particu- 
larly with the lower viscosity grades. 
Simple aromatic hydrocarbons, such as 
benzene and toluene, are among the most 
popular diluents. 

Solutions of cellulose acetate deposit 
clear transparent films, when the solvents 
are allowed to evaporate, although an 
excess of cosolvent or diluent in the solu- 
tions causes cloudy and opaque films. 
Blushing can also be produced by incor- 
rect solvent balance, in the same way as 
is the case with nitrocellulose lacquers. 
This effect is not quite the same as caused 
by the presence of an excess of non- 
solvent, and is due to the condensation 
of water on the film surface, caused by 
chilling, resulting from too rapid evapora- 
tion. With the other case, the whitening 
is caused by the evaporation of true sol- 
vents more rapidly than the non-solvents, 
thus causing a premature precipitation of 
cellulose acetate in the film rather than 
a smooth deposition. This means, of 
course, that a clear solution does not 
necessarily signify that a clear film will 
be produced on evaporation. 

A good example of this is to be found 
in the case of the addition of water to 
solutions of cellulose acetate in acetone. 
More than 12 per cent. of water can be 
added and a clear solution produced, but 
if more than 5 per cent. or so is present, 


Table 4.—Effect of Water on the Clarity 
of Films cast from Cellulose Acetate 
Solutions in Acetone. (25% Concentration) 





Water content Viscosity 
(per cent) (seconds) 


Condition of Film 
cast and dried at 35°C, 





clear transparent 
clear transparent 
clear transparent 
clear transparent 
cloudy 
white opaque 
white opaque 
white opaque 
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All solutions were clear and bright. 
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VISCOSITY OF CELLULOSE ACETATE IN SECONDS 
Fig. 7.—Effect of viscosity of cellulose 


acetate on physical properiies of the 
plastic.3 


4 


cloudy and opaque films result on drying 
out. This effect and the effect of the 
addition of water on the viscosity of these 
solutions are shown in Table 4 and Fig. 6 
respectively. 
Viscosity 

The viscosity of cellulose acetate in 
lution is a measure of the length of the 
molecular chains, and consequently has 


an important effect on its properties. It 


is usually measured in practice by the 
falling-ball method and expressed in 
seconds, this figure being the time taken 
for a standard diameter steel ball to fall 
a specified distance in a tube containing 
the cellulose acetate solution. The 
standard Hercules method uses a %-in. 
diameter steel ball and a 10-in. drop in a 
20 per cent. solution of the cellulose 
acetate. The solvent, of course, must also 
be specified. 

Commercial grades can vary in vis- 
cosity, as determined by this method at 
25 degrees C. from a few seconds for 
lacquer grades to over 200 seconds for 
very high viscosity types. Medium vis- 
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Fig. 8.—Viscosity concentration curve for 
cellulose acetate solutions in acetone. 
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Fig. 9.—Viscosity temperature curves for 
cellulose acetate solutions in acetone 
(30 per cent concentration). 


cosity grades for use in plastics run from 
about 20 to 60 seconds for a 20 per cent. 
solution in a 90: 10 acetone-ethanol mix- 
ture. Generally speaking, the solubility 
decreases with increase in viscosity, and 
this effect is illustrated by its use for 
separating fractions of a different vis- 
cosity from a commercial sample. This 
is carried out by fractional precipitation, 
usually from an acetone solution, by the 
controlled and progressive addition of a 
non-solvent such as water. 


Flow temperature, hardness and 
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elongation tend to increase steadily as the 
viscosity increases. Impact strength and 
tensile strength tend to increase with 
increase in viscosity rapidly at first, and 
. then little further effect is noticeable. 
Some of these effects are illustrated in the 
three graphs given in Fig. 7. 

Too high a viscosity is a great dis- 
advantage in solution methods of fabrica- 
tion, owing to the fact that only a low 
solid content solution is possible, and 
consequently a very large volume of sol- 
vent is necessary to lay down a film of the 
required thickness. The viscosity of cellu- 
lose acetate solution increases steeply 
with increase in concentration, as shown 
by the graph given in Fig. 8. The corre- 
sponding graphs for the same sample in 
different solvents and solvent mixtures 
run almost parallel. This is very useful, 
as it enables the viscosity behaviour of a 
sample in a particular solvent to be pre- 
dicted from one measurement. Viscosity 
also drops rapidly with increase in tem- 
perature, and this effect is illustrated by 
the two graphs given in Fig. 9. 


Compatibility 

Cellulose acetate is compatible in vary- 
ing degrees with a large number of 
plasticizers, and -this aspect of plastics 
technology will be discussed more fully 
in a subsequent section. Very few resins 
are fully compatible, although certain 
phenol formaldehyde resins and some 
special- type proprietary resins show 
limited compatibility. These are not used 
in plastics formulation, but are widely 
used in the preparation of lacquers, to 
incréase the hardness, gloss and adhesion 
of the lacquer film, and also to build up 
the solid content of the lacquer. Cellulose 
nitrate is more or less completely com- 
patible with cellulose acetate, although 
other cellulose esters, mixed esters and 
ethers are incompatible. 

In general, grades of cellulose acetate 
of different acetyl value are compatible 
with each other, although too great a 
difference is to be avoided when blending. 


Stability 
The stability of cellulose acetate to 
light, heat and moisture is of great 


PLASTICS 





531 


importance and is a subject which has 
received considerable attention. The 
development of the injection-moulding 
method has also meant that a highly heat- 
stable product is necessary in order that 
the moulding powder can stand up, to the 
comparatively high moulding temperature 
without loss of colour or strength. The 
stability to light is also important, especi- 
ally when the cellulose acetate is destined 
for use in transparent sheet products. 

The stability of cellulose acetate to heat 
has been found to be greatly influenced 
by the amount of residual sulphate and 
acidity present, and in addition to 
stability tests, these two quantities are 
also usually estimated. A good-grade 
acetate should be able to be heated up to 
at least 180 degrees C. for more than one 
hour without discoloration. Once ignited, 
acetate film burns slowly and quietly in a 
somewhat similar manner to wood and 
paper. The penetration softening point 
varies according to the degree of acetyla- 
tion and viscosity between about 180 
degrees C. and 240 degrees C. Heat 
stability can be estimated to some extent 
by determining the point at which dis- 
tinct discoloration occurs when a sample 
is gradually heated at a standard rate in 
a carefully cleaned and dry tube. 

A further measure of stability is given 
by estimating the amount of acidity pro- 
duced on heating the sample with distilled 
water in a sealed tube at 100 degrees C. 
for several hours. Residual combined 
sulphate is estimated by first destroying 
the organic matter either with acids, such 
as nitric acid or aqua regia, or by fusing 
with sodium carbonate and an oxidizing 
agent, such as potassium nitrate. The 
sulphate is then determined by the usual 
barium sulphate precipitation method. 
The determination of the residual free 
acidity is rendered rather complicated, 
owing to the difficulty of separating 
quantitatively the free acid from the 
sample. This cannot be achieved by 
simple washing methods, and the most 
efficient way is to dissolve the sample in 
acetone, precipitate by pouring into water, 
and estimating the acidity of the water 
(Continued on page 546.) 
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for Indian Railway Coaches 


"THE. first of a series of upper-class 

coaches to be completed on an initial 
post-war programme in the Moghalpura 
(Punjab) workshops of the N.W. (Indian 
Government) Railway has made extended 
use of laminated plastic panelling for 
interior finish. 

Hitherto, on the Indian Government 
Railways, there has been in operation a 
system of reconditioning, whereby 
carriages are given a 100 per cent. exami- 
nation and overhaul between the age 
group of 15-20 years and made fit to run 
out their remaining life of 15 years 
without further heavy repair; this system 
was instituted before the last war and 
has proved to be practically sound, 
though in no way eliminating smaller 
repairs of all types which periodically 
may be necessary. As a post-war project, 
however, an effort has been made to 
completely modernize the interiors and 
to install fittings which offer greater 
passenger comfort, ease of operation and 
resistance to theft. Exploratory work 







and design in attaining these ends has 
been the responsibility of Carriage 
‘Research staff; coaches recently placed 
in service represent the culmination of 
work extending over the past 18 months. 

With regard to seating accommodation, 
for the first time in the first-class com- 
partments the bench-type seat has given 
way to the individual, contoured seat, 
complete with head and folding arm rests. 
For conversion to a bed, the balanced 
back squab is pulled down as one unit, 
thereby revealing a fully sprung bed 
3 ft. wide. Simultaneously with this 
movement the bottom seats move rear- 
wards as one unit and so afford the 
necessary clearances. The upper berth, 
which folds flush with the wall, is of the 
semi-balanced type; on opening, there is 
automatically set up a protection rail at 
the head end. Upholstery coverings are 
in imitation leather of antique ivory tone, 
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(Above) View of first-class 
coupe, arranged for day 
seating. 


(Left) First-class coupe arrang- 
ed for sleeping. Here metal 
alloys are used for bunk frames 
and handles, with ‘‘ Warerite”’ 
laminated for walls and top 
bunk panels. 
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(Above) In the first-class toilet 
“Warerite’’ is used for surface of 
walls and surround to basin. 


(Right) Flush-fitting tables are pro- 
vided in the first-class coupe, wall 
surface and tables being of 
“Warerite’’ with ‘ eggshell” finish. 


piped in green. In the second-class com- 
partment conditions are more austere, 
‘“* Masonite” being used up to waist rail 
and “ Warerite” laminated above, with 
imitation leather cloth of green colour. 

Our object in publishing the accom- 
panying photographs has been to 
emphasize internal finish. Here the 
elimination of wood screws for internal 
fitments was considered a necessity. At 
the same time, opportunity was taken to 
avoid the use of paint; in its place there 
has been a satisfactory blending of ano- 
dized aluminium fittings and coloured 
plastic panels. Extensive survey of the 
possible alternatives to teak wood panel- 
ling—then in short supply—led to the 
decision to utilize plastic panels, which 
could be obtained in sheets 5-32-in. thick 
to colours specified by the Indian 
administration. A colour scheme of sea- 
green for the walls, with a 6-in. floor 
border of black plastic, and cream- 
coloured plastic for the ceiling, was 
chosen to give an air of greater spacious- 
ness. The method of fixing by anodized 
aluminium mouldings offered a clean and 
satisfying appearance. 

Looking in greater detail at the first- 
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class toilet, we find this panelled from the 
waist rail upwards, including the ceiling, 
in cream-coloured “ Warerite,”’ and the 
non-folding wash-bowl is set in a shelf 
of black “‘ Warerite”’ sheet. The second- 
class compartment is panelled up to the 
waist rail in composition hard board, with 
sea-green “ Warerite ” above and for the 
ceiling, methods of attachment being as 
in the first-class compartment. In the 
toilet attached to the second-class a 
further innovation has been made by the 
provision of special linoleum fixed to the 
wall by adhesive and trimmed with 
aluminium beading. 

All the plastic panels employed have 
an “eggshell” finish, and by suitable 
sizing they required: no pre-forming for 
the ceiling attachment. The use of these 
materials for the first time on Indian 
railway coaching stock will be watched 
with interest, especially as the climatic 
conditions operating are notably severe. 


BRITISH XYLONITE CO., LTD.—Mr. 
T..L. Birrell, sales director, B.X. Plastics, 
Ltd., and Mr. H. Senior, managing director 
of Caseelloid, Ltd., have been appointed 
directors of British Xylonite Co., Ltd. 
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By H. RONALD FLECK, M\Sc., F.R.I.C. 


HE. recent announcement of the 

successful synthesis of nylon from 
furfuraldehyde has served to refocus 
interest upon this remarkably reactive 
aldehyde. It is proposed to recapitulate 
in this article some of the known facts 
about furfural and to examine further 
possibilities of its exploitation in the 
plastics field. 

The synthesis was announced by Dr. 
O. W. Cass, of E. I. Du Pont de 
Nemours, on March 27, 1947, and the 
steps in the synthesis are an example of 
the elegance of modern organic syntheses. 
Since the raw material for the manufac- 
ture of furfural is agricultural waste, such 
as corn cobs, oat husks and cottonseed 
hulls, it would seem that the claim of 
nylon—“ coal, air and water ”—will need 
some .modification. The synthesis is of 
considerable importance to the whole 
industry, since a very large amount of 
phenol will be released from the duty of 
manufacturing nylon and become avail- 
able to a market which is starved of this 
essential commodity. The necessary waste 
material is abundant on all farms, and 
since the production of the aldehyde is 
relatively simple, the supply position 
would appear to be adequate. 

The aim of the new Du Pont synthesis 
is to produce adiponitrile, hitherto pro- 
duced from phenol via cyclohexanol and 
adipic acid to the nitrile. The outline of 
the new process is as follows:— 


Furfuraldehyde is subjected to catalytic 
decomposition to the five-membered ring 
compound furan. This, in turn, is hydro- 
genated to form tetrahydrofuran, which 
may be regarded as the internal ether (or 
cyclic ether) of tetramethylene glycol. 
The next stage results in the opening of 
the ring, tetrahydrofuran reacting with 
hydrogen chloride to form 1:4-dichloro- 
butane. Adiponitrile is made by treat- 
ment of 1:4-dichlorobutane with sodium 
cyanide (reaction 1). 

From this point onwards the synthesis 
of nylon is unchanged. Adiponitrile is 
hydrolysed to adipic acid and hydro- 
genated to hexamethylene diamine; these 
two substances are then reacted to form 
the polyamide (reaction 2). 

The details of the synthesis are worthy 
of note, since they illustrate the smooth 
way in which vapour phase reactions have 
been utilized in order to reduce to a 
minimum the amount of handling 
necessary. 

In the first stage, the aldehydic side 
chain is removed from furfural as carbon 
monoxide. This is achieved by passing a 
mixture of the vaporized aldehyde and 
steam over a_ heated zinc-chromite 
catalyst, which contains either manganese 
or iron (US. Pat. 2,374,149), the 
reaction temperature being maintained at 
400 degrees C. The reaction product is 
a mixture of furan and unconverted fur- 
furaldehyde. 


HC — CH — H,cC ——CH, 
\| —>_—i|| | — | } — > = c—cH,—cH, —CH,—CH, — Ct 
HC C——CHO HC CH H,C CH, 1: 4-DICHLOROBUTANE (1) 
Mag ras No”, 
FURAN TETRAHYDROFURAN NC —= CH,— CH, —CH, —CH, —=CN 
— . ADIPONITRILE 
HOOC —— CH,—CH, —— CH,——CH, —— COOH 


how 


NC—— CH,—CH,—CH,— CH, — CN 


ADIPONITRILE H, 


ADIPIC ACID 
NYLON (2) 


H,N —— CH,—CH, —CH,— CH, — CH, — CH, —— NH, 
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Furan may be converted quantitatively 
into tetrahydrofuran by reaction with 
hydrogen in the presence of suitable 
catalysts (U.S. Pat. 1,006,873); the 
process, being vapour phase, is capable of 
continuous operation. 

Three methods of converting tetra- 
hydrofuran to 1:4-dichlorobutane are 
available, all three giving good yields of 
high-purity materials. They are: (a) 
Heating tetrahydrofuran and _hydro- 
chloric acid solution under pressure, with 
or without catalysts; (b) passing tetra- 
hydrofuran and _ hydrogen chloride 
through dehydrating agents, e.g., sul- 
phuric acid or zinc chloride, at atmo- 
spheric pressure (U.S. Pat. 2,218,018); (c) 
reacting tetrahydrofuran and hydrogen 
chloride in the presence of amine hydro- 
chlorides which appear to have a catalytic 
effect. 

Finally, 1:4-dichlorobutane is reacted 
with sodium cyanide in the presence of a 
suitable solvent to form adiponitrile. This 
reaction is probably one of the -most 
important complete syntheses to be pub- 
lished since nylon itself first excited the 
plastics industry. 

The reactions leading up to the manu- 
facture of furfuraldehyde and some of its 
more significant reactions will now be 
considered. : 


Furfuraldehyde 


Furfuraldehyde (3) is a colourless 
liquid, darkening in contact with air; 
boiling point 161.7 degrees C., melting 
point —36.5 degrees C., specific gravity 
20 degrees C./4 degrees C. 

Agricultural waste materials, such as 
oat hulls, cottonseed hulls and corn cobs, 


H H 
| ee . | re-94 
H—— C —— OH 1H —— Ce OL ; 
| ee | 4 
' ' ' t 
HO——C ——— H tHOi——$C —— H |} 
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HO——C —— H {HOj—$C —— H_ | 
| 2% } H : 
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are rich in polysaccharides, amongst 
which are the pentosans formed by con- 
densation of C,H,,O; units. When 
hydrolysed in the presence of acids, the 
pentosans are broken down into the 
pentose units, forming sugars of the type 
of arabinose and xylose, which are aldo- 
pentoses having the constitution CH.(OH) 
CH(OH)CH(OH)CH(OH) CHO. Further 
heating with acid causes dehydroxylation 
of the pentose to give furfuraldehyde. 
The structural formule for the dehy- 
droxylation show clearly the course of the 
reaction (4). 

In practice, the pentosan-containing 
material is digested for some time under 
70 lb. pressure with dilute sulphuric acid 
and then distilled in steam. The distillate 
separates into two layers, one of which is 
a saturated solution of furfuraldehyde in 
water (containing 8.3 per cent. by weight 
of aldehyde), whereas the lower layer is 
a saturated solution of water in furfur- 
aldehyde (containing 95.2 per cent. by 
weight of aldehyde, both concentrations 
being at 20 degrees C.). These layers are 
separated and each is worked up by 
fractional distillation until anhydrous 
aldehyde is obtained. 

Inorganic salts are, in the main, almost 
insoluble in furfuraldehyde, but many 
organic solids are soluble and the alde- 
hyde is miscible with most organic 
solvents. 

On standing, furfuraldehyde undergoes 
autoxidation to furoic acid, this change 
being accompanied by a darkening of 
colour due to resin formation. Tertiary 


| ae 
HC CH —— CHO (3) 
° 
FURFURALDEHYDE 
' —— CH 
neal + 3H,O 
c—— CHO (4) 


° 
FURFURALDEHYDE 
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autoxidation, but for most technical pro- 
cesses it is of little consequence. The 
autoxidation is not a simple change to 
furoic acid, as in the analogous benz- 
aldehyde and benzoic-acid case, since 
Reichstein has isolated formic acid, 
8-formyl acrylic acid, its polymers and 
condensation products from a dark 
sample of furfuraldehyde. It would 
appear, therefore, that some rupture of 
the furan ring also takes place. 


Nomenclature of Furan Derivatives 


There are two accepted methods of 
designating the structure of the furan 
derivatives: (a) By numbering in an anti- 
clockwise direction from the oxygen atom 
in the ring, and (b) Greek lettering 
(restricted to mono-substitution products). 

Thus, furoic acid is systematically 
named 2-furancarboxylic acid. The acyl 
radicle (6) is designated the furoyl radicle 
when the side chain is attached in the 
2-position and 3-furoyl when attached in 
that position. 

According to the systematic nomen- 


; ian (9) 
° 


clature, furfuraldehyde would be more 
properly referred to as 2-furaldehyde, but 
it has kept its original name by virtue of 
common usage. 


Furan Compound Formation 


Furan compounds have been prepared 
by many classic methods of ring closure, 
but for industrial purposes they are 
almost always produced from furfuralde- 
hyde. As examples of ring closure, we 
may cite: (i) Formation of furan by 
heating succindialdehyde and water at 
180 degrees C. (reaction 7). (ii) Formation 
of 5-hydroxymethylfurfural from sucrose 
(reaction 8); 5-hydroxymethylfurfural is 
oxidized almost quantitatively to levu- 
linic and formic acids in the presence of 
acids. 


Reactivity of Furfuraldehyde 


The structure of furfuraldehyde con- 
tains three double bonds (including the 


double bond in the carbonyl group), and . 
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HC ——— CH HC ——— CH HC —— CH 
| om | | * 7 4 (10) 
HC cH HC CH ——COOH HC a — CH,OH . 
F, . 
HC—CH HC—CH 
H, 
HC—CH HC— CH Pe? Jil l 
) Tee F ae ee (11) 
a OH OH ° 
HC C—CHO Ho C—C—C—C—CH HYDROFUROIN 
° OH O OW He—cH TT NaOH HC—— CH 
_—_ 
FUROIN —c—C ! cH ¢C 
\/ | \V \/ om 
FURIL ¢ 
‘ Y coon 
these are arranged in the form of a ie \ 
conjugated system (reaction 9). | | 
The conjugated system is well known as esibaide 
a resinophore group, and part of the FURILIC ACID 


reactivity of furfuraldehyde in resin 
reaction is undoubtedly due to this 
configuration. The aldehyde group is 
also extremely reactive. The reactions 
undergone by furfuraldehyde may—for 
our purpose—be divided into two sec- 
tions: (a) Normal organic reactions, (b) 
reactions of interest to the plastics 
industry. 


(a) Normal Organic Reactions 

(i) Canizarro Reaction—As with benz- 
aldehyde, furfuraldehyde is converted 
into the corresponding alcohol and acid 
by means of strong caustic-soda solution, 
the products being furoic acid and 
furfuryl alcohol (reaction 10). 

(ii) With sodium cyanide in alcoholic 
solution, furoin is formed. Furoin may 
be oxidized to furil and thence trans- 


formed to furilic acid by means of caustic 
soda, or it may be reduced to hydrofuroin 
(reaction 11). 

(iii) With sodium sulphide, furfuralde- 
hyde gives furfuryl disulphide, which may 
be reduced to furfuryl mercaptan 
(reaction 12). 

(iv) Friedel-Crafts Reaction—Substi- 
tution of alkyl groups in the nucleus. The 
alkyl group enters position 4 in the 
presence of anhydrous aluminium 
chloride (reaction 13). 


(b) Reactions of Interest to the Plastics 
Industry 
Furfuraldehyde undergoes a number of 
reactions which are similar in type to 
some of those which lead up to already 
familiar plastic materials. It is probable 
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yields fury] vinyl 

ketone. The corresponding vinyl ketone 
from methyl ethyl ketone gives rise to the 
M.E.K. organic glasses (reaction 17). 


(iii) Benzyl cyanide and furfuraldehyde 
react to form a-phenyl-@-furylacrylon- 
trile (reaction 18). 


(iv) Furfuraldehyde reacts with acet- 
aldehyde to form £-furylacrolein, which 
will condense with acetone to form 
furylacroleinacetone (reaction 19). 


The presence of the conjugated system 
in the side chain suggests interesting resin 
possibilities for this compound. Excess 
of acetaldehyde leads to the formation of 
a polymer furyl polyene aldehyde 
(reaction 20). 


8-Furylacrylic acid may be obtained by 
three routes, namely, via ethyl (-furyl- 
acrylate, ethyl furfural malonate, and 
directly by acetylation and dehydration 
(reaction 21).. 

Apart from the fact that 8-furylacrylic 
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HC ——= CH CH —— COOH cCH—— CO 

many of these plastics | { aiiaee | >e ag 
may be brought about 4¢ Pa — CHO CH — COOH cH — Co 
by the introduction of Le MALEIC ACID MALEIC ANHYDRIDE 
the furan ring with its 
resinophore grouping. eeu cae 

(i) Vapour - phase | | he | "Shiiog sone | 
oxidation to maleic wo c—cHo ~ Ho | =C—CO—cH, (15) 
acid and thence to \ / 
maleic anhydride, (re- ’ 
action 14). 

(ii) Furfuralde- : on cr 1 
hyde and diazo- J CH baad es HC C —CO—CH, (16) 
methane react to give \ / 
furyl methyl ketone. 
It is possible that this 
substance may react 4o—cun HC —— CH 
similarly to methyl | cae | 
ethyl ketone (reaction "¢| ¢—co—CHN +H HC = C—CO— CHaecn, (17) 
15). bd ar 

This ketone can also 
be prepared by reacting 
furan with acetyl 
chloride in the presence 
of stannic chloride asa "C——CH HC—— CH 
catalyst (reaction 16). | | = weds eee | (18) 

With formaldehyde, “\ ~‘"° Soe eh 

es he of 

furyl methyl ketone © ° 


acid is a substituted acrylic acid and 
should, therefore, have the resin-forming 
properties of that acid, it is interesting 
because it will lose CO, to form vinyl 
furan, the furan analogue of styrene 
(reaction 22). 

These reactions serve to show the 
inherent possibilities of furfuraldehyde as 
a raw material for the plastics industry. 


Furfuraldehyde Resins 

The reactivity of furfuraldehyde as an 
alternative to formaldehyde is well 
known, and the following descriptions of 
resin-forming reactions are typical. 

(i) Phenolic Resins (acid catalysts).— 
One hundred parts of phenol, 15 to 40 
parts of furfuraldehyde and 5-10 parts 
of hydrochloric acid are mixed together 
and warmed to promote the strongly 
exothermic reaction. The temperature is 
maintained for one hour at about 
95 degrees C., then heated at 165 degrees 
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HC—CH HC — CH HC—=CH 
| | + cu.cHo—> | + CH, 
HC C=—CHO HC = C—CH==CH.CHO P ergcas HC C—CH=mCH—CH==CH—COCH, (19) 
fe) c] 


B-FURYLACROLEIN 


FURYLACROLEIN ACETONE 


HC —— CH HC —— CH 
+ nCH,CHO ——» ! | 
| | (20) 
HC C———CHO KC C— (CH=CH), —-CHO 
a 
° 
HC —— CH HC —— CH 
| | + CH,.COOE:. ——> | | 
HC c¢——CHO HC C— CH==CH— COOEr 
° ° % 
ETHYLFURYL ACRYLATE 4 
HHC—CH 7COOE HC—CH HC —CH - HC—CH 
lL) +4071 — =e 
“Scoot 5 ae 
HC C—CHO IC a ~*~ C—CH=C(COOH), * * cas COOH 
\V/ 
° ° (21) 
FURFURAL MALONIC ACID @-FURYL ACRYLIC ACID 
HO —— CH CH.COW 
— QO - CH,COO.Na 
CH,.cCO 
HC c¢——CHO 
HC——CH HC—— CH CH 
aN 
Se H Cm CH ==aCH, (22) 
HC C—CH .COOH HC C— CH==CH 
\/ — er" CH Pu 
° “Nex 
@-FURYL ACRYLIC ACID VINYL FURAN STYRENE 


C. to remove unreacted materials. Excess 
of phenol is removed in vacuo or by 
steam distillation. The fusible resin 
resulting is used as the basis of moulding 
powders or for impregnation of laminates. 

Phenolic Resins (alkaline catalyst).— 
One hundred parts of phenol and 75 parts 
of furfuraldehyde are mixed with 2 parts 
of potassium carbonate .and heated 
under reflux condenser for two hours at 
125-165 degrees C. The excess of reac- 
tants is removed by distillation and the 
resin may be mixed with fillers in the 


normal fashion, using hydrofuramide as 
a curing agent. 

(ii) Non-phenolic Resins (Urea).—One 
hundred parts ‘of urea, 300 parts of furfur- 
aldehyde and 4 parts of 26 per cent. 
aqueous ammonia are refluxed for two 
hours at a temperature of 105 degrees C. 
The excess of reactants is then removed at 
a temperature of 105-160 degrees C. to 
give a soluble resin, which may be used 
for moulding powders or for impregna- 
tion of laminates. 
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Characteristics of Furfuraldehyde 
Resins 


Phenol-furfuraldehyde resins do not go 
through the B-stage, which is character- 
istic of phenol-formaldehyde resins; the 
ring structure (of the furan ring) inhibits 
gelation and allows the resins to maintain 
their flow properties over relatively long 
periods at temperatures just above the 
softening point. In injection moulding, 
therefore, the resins flow readily until the 
mould cavity is filled and remain fluid 
until the full pressure is reached, and cure 
rapidly when the curing temperature is 
attained. High dimensional accuracy and 
correct positioning of inserts is assured 
because of the absence of the intermediate 
rubbery gel stage. 

The furfuraldehyde resins are of value 
because of their high heat resistance, 
chemical inertness and resistance to water. 
Special grades of resin have particularly 
good electrical properties and find con- 
siderable application in the manufacture 
of laminated insulating boards. 

Heat resistance enables moulders to use 
higher curing temperatures and lower 
mould cycles (35 seconds at 205 degrees 
C.) with less burning than is the case with 
the corresponding formaldehyde resins. 
The long curing time at temperatures just 
above those required to induce plasticity 
enables furfuraldehyde resins to be kept 
plastic in reservoirs for injection mould- 
ing without the troubles due to pre-curing 
which are normally encountered in the 
injection moulding of thermosetting 
resins. Colour possibilities are limited to 
dark shades, but polish and appearance 
are both excellent. 


Furfuryl Alcohol 


Furfuryl alcohol (23) is a colourless 
liquid, boiling point 171 degrees C., 
specific gravity 20 degrees C./4 degrees C. 
1.130. 

There are two main methods of prepar- 
ing this alcohol: (i) By the Canizarro 
reaction, and (ii) by hydrogenation of 
furfuraldehyde in the presence of a nickel 
catalyst, this being the industrial method 
at present employed. 
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HC——CH H,C — CH, 
J | — CH,OH (23) ! c (24) 
. . f 


Furfuryl alcohol will condense with a 
number of materials, e.g., formaldehyde 
or phenol, to form useful resins. The 
alcohol also polymerizes in the presence 
of mineral acid to form a black resin. 
With phosphoric acid, the reaction may 
be controlled to yield a syrupy resin, 
which afterwards sets to an _ infusible 
material. Articles sprayed or impreg- 
nated with furfuryl alcohol may be 
treated with acid to polymerize the 
alcohol in situ. 

The alcohol is a useful solvent, since it 
will dissolve cellulose nitrate, coumarone 
resins, ester gum and certain natural 
resins, such as sandarac, mastic, kauri and 
shellac. The resinification with acid 
should make it of interest in the formula- 
tion of “ solvent-less ” varnishes. 


Tetrahydrofuran 


Tetrahydrofuran (24) is a colourless 
liquid, boiling point 64-65 degrees C., 
specific gravity 20 degrees C./4 degrees C. 
0.889. The material is miscible in all 
proportions with water and forms a 
constant boiling mixture of 95 per cent. 
tetrahydrofuran and 5 per cent. water, 
boiling at 63 degrees C. Tetrahydrofuran 
is an outstanding solvent and will dissolve 
many substances which are normally 
regarded as extremely difficult, e.g., cellu- 
lose triacetate. It is one of the best-known 
solvents for polyvinyl chloride. 

The many reactions undergone by fur- 
furaldehyde and its derivatives, the vast 
potential availability of them from 
hitherto waste materials, and the nature 
of the chemical reactions make these 
materials of peculiar interest to the 
plastics industry. 


The Index to Vol. 10 of “ Plastics” has 
now been published, and copies are obtain- 
able. from Temple Press, Ltd., Bowling 
Green Lane, London, E.C.1, price 7d. each 
post free. 
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PLASTICS 


Acetylated Cotton as Filler for 






Phenolic Moulding Powders (contd.) 


RITISH Patent 280,493, which is due to 

Chemische Fabrik, 1928, covers the pro- 
cess of acetylation of threads. It appears 
to be designed to cover a method for 
rendering material resistant to dyeing 
with substantive dyestuffs, and is titled 
“Process for the Preparation of Effect 
Threads.” It refers to other processes 
known at the time for the same purpose, 
but having inherent drawbacks. The fact 
that the particular product produced by 
the invention is an acetylated cellulose 
and that the properties conferred to the 
thread thereby would have important 
repercussions in other directions, namely, 
electrical applications, is beside the point. 
Nevertheless, it is significant that the 
product of the other processes, or at least 
of some of them, would not have served 
the same purpose; i.e., they would in all 
probability have been unsuitable electric- 
ally. 

One of these processes comprised a first 
stage of alkalizing the cellulose and a 
second stage of esterifying the alkali 
cellulose with a solution of an acid 
chloride in an indifferent solvent. Car- 
boxylic- and sulphonic-acid chlorides 
were employed in this process. Disad- 
vantages are associated with the two 
processes involved and the use of organic 
solvents which cause plant complications. 

The patent points out that these objec- 
tions are overcome by using acetic 
anhydride for the esterification and thus 
enabling the process to be completed in a 
single operation without structural altera- 
tion in the fibre, mono- and di-acetyl 
esters being formed. 


Again, reference is made to British 
Patent 5016/1907, in which cellulose is 
impregnated with an acetylation mixture 
consisting of acetic anhydride, acetic acid 
and a salt-like catalyst. It is then 
squeezed to a certain weight limit and 
afterwards acetylated by raising the tem- 


By E. E. Halls 


perature of the mixture in a closed space. 
The equipment entailed is complicated 
and the resultant fibres are irregularly 
acetylized. This is due to uneven spread 
of the acetylation mixture, either in the 
squeezing process or in the heating 
operation. 

There is also reference to German 
Patent 347,130, in which cellulose is 
impregnated with a catalyst, and subse- 
quently acetylated to partial esterification 
by exposure to the vapours from acetic 
anhydride boiling under reduced pressure. 
Again the plant is complicated, and there 
are practical difficulties due to catalyst 
being scrubbed out of some parts of the 
charge by condensing acetic-anhydride 
vapours and an increase in the catalyst 
content thereby in other portions. 

Other processes referred to include the 
catalysation and acetylation in the same 
mixture, but they use only weak catalysts 
with correspondingly higher tempera- 
tures. For example, sodium acetate at 
140 degrees C., heavy-metal salts of 
organic acids, such as zinc acetate, at 
70-75 degrees C. (Ger. Pat. 380,994) are 
cited. Acetylation is slow, despite the 
elevated temperatures, and tendering of 
the fibres is inevitable. 

A common feature of these process 
attempts is the prevention of the higher 
acetylation of the fibre and of the dissolu- 
tion of the product in the acetylation 
mixture; hence the reason for carry- 
ing out the process in vapour or using 
only weak catalysts, it being assumed that 
it was not possible to produce the mono- 
or di-acetyl ester directly by inserting the 
cellulose in the acetylation mixture 
containing catalysts, as is the practice for 
the tri-acetyl cellulose product. This was 
based on the theory that the outside layers 





of the fibre would become completely 
converted to tri-acetate, which would 
dissolve and expose new layers of cellu- 
lose to attack; this would proceed until 
the whole of the fibre had dissolved. 
This was found to be incorrect and British 
Patent 280,943 covers the acetylation of 
cellulous fibre to the mono- or di-acetyl 
derivative in the one bath, including 
catalysts. For this, it is necessary to 
control the reaction from the composition 
of the mixture and the working tempera- 
ture. The acetylation must of necessity 
be slower than for the  tri-acetate, 
20 hours or more being cited. It can be 
carried out without loss of cellulose and 
with maintenance of the form, strength 
and elasticity of the original fibre. These 
lower acetylation products are first pro- 
duced and are insoluble in the reaction 
mixture. 

It is claimed that cellulose in any form, 
loose material, yarn and fabric, dried or 
wet, raw, bleached or dyed, can be pro- 
cessed in this manner. The product is 
removed from the reaction mixture at the 
completion of the degree of acetylation 
desired and surplus acetylation liquid is 
removed by squeezing, pressing or hydro- 
extracting. The acetylated fibre is washed 
thoroughly with water to remove acid and 
is dried. The acetylation mixture, includ- 
ing that recovered by pressing from the 
product, can be used over and over again 
with, of course, appropriate make-up of 
acetic anhydride and catalyst to replace 
the portion consumed. 

Any of the catalysts used for the tri- 
acetylation are said to be suitable for this 
process, with the reservation that, in the 
case of very strongly active catalysts, the 
concentration must be appropriately 
reduced to obtain even treatment. The 
process is claimed to be simple, to be 
capable of operating at room temperature 
and to give perfectly uniform results. 

Examples are given to illustrate the 
process, viz.:— 


(1) One kg. of loose cotton is 
placed into an acetylation mixture of 
3 kg. of acetic anhydride, 5 kg. of 
glacial acetic acid, and 2.5 kg. of sul- 
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phuric acid, contained in a closed 
earthenware vessel, so that the fibres 
are completely covered by the liquid. 


Acetylation proceeds at about 
15 degrees C. and a test is made for 
completion of reaction in 48 hours. 
The fibre is then removed, pressed to 
expel liquid, washed and dried. (In 
this reaction the sulphuric acid can 
be replaced by any of the other 
catalysts normally used for the tri- 
acetate, e.g., halogen acids, nitric 
acid, phosphoric acid, sulpho-acetic 
acid, etc.) 

(2) One kg. of bleached cotton 
yarn is immersed for 24 hours at 
25 degrees C. in a mixture of 4 kg. of 
acetic anhydride, 4 kg. of glacial 
acetic acid, and 0.8 kg. of zinc 
chloride. The product is removed, 
surplus liquor removed by hydro- 
extraction and the yarn washed and 
dried. 


British Patents 306,877 and 324,680, of 
the same company, deal with the dyeing 
of these mono- and di-acetylated fibres. 

The acetylated cellulose _ fibrous 
materials have, of course, been known for 
many years, and the acetylated cottons, 
under the proprietary name of “ cotopa,” 
have been exploited very successfully for 
electrical insulation for some considerable 
time. The properties of this class of 
material were dealt with very completely 
by A. A. New, under the title of “ Ester- 
fied Fibrous: Insulating Materials,” in 
“* Electrical Communication,” 1935. This 
article gives the process for making acety- 
lated cotton as follows:— 

The raw cotton is first cleaned with 
1 per cent. caustic-soda solution by Kier 
boiling in an enclosed vessel with the 
minimum of free-air space. The treat- 
ment period is about 10 hours at a mini- 
mum pressure of 20 Ib./sq. in. Bleaching 
follows by immersion in a solution of 
bleaching powder or sodium hypo- 
chlorite containing not more than 2 to 
3 gm. of available chlorine per litre. The 
cotton is then transferred to a dilute solu- 
tion of hydrochloric acid, and the chlorine 
thus set free, bleaches the material and 
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Fig. 1.—Relation of combined acetic acid conten. 


to time of acetylation. 


removes the non-cellulosic impurities. 
The preliminary purification is completed 
by thorough water-washing. 

For the acetylation operation proper, 
the cotton may be in any suitable form, 
such as yarns, hanks, cops. The esterifica- 
tion is achieved by immersion in a bath 
composed of acetic anhydride; a dehy- 
drating catalyst, and glacial acetic acid as 


D—TUSSAH SILK 

G—CELLULOSE ACETATE SILK DI-TRI MIXTURE 
H—COTOPA 

J—COTTON UNTREATED 


LOG. INSULATION RESISTANCE (MEGOHMS) 





LOG PERCENTAGE MOISTURE CONTENT 


Fig. 2.—Insulation resistance of textiles 
as a function of their mixture content. 





44 48 sz 


INSULATION RESISTANCE IN MEGOHMS PER 


PERCENTAGE RELATIVE HUMIDITY 


Fig. 3.—Relation of insulation 
resistance (with increasing de- 
grees of acetylation) to relative 
humidity. 
diluent. The immersion is continued to 
give acetylation to the extent of 25 to 
30 per cent., expressed as combined acetic 
acid. Thorough water-washing to remove 
the acetylating agents completely must 
follow. The following acetylation mixture 
is cited and stated to achieve satisfactory 
acetylation of cotton fibres to the mono- 
acetate stage in 15 hours at 40 degrees 
C.:— 
Acetic anhydride, 15 per cent.; 
anhydrous zinc chloride, 5 per cent.; 
glacial acetic acid, 80 per cent. 


The acetylated cotton is given a further 
processing to develop its optimum pro- 
perties, by which it loses the ability to 
swell in water, and to take direct dyes 
from a dye bath, and it improves with 
respect to electrical insulation resistance. 
Drying for several hours at 100 to 
110 degrees C., or sabjection to high- 
pressure steam for a short period, effect 
this stabilization. 

The acetylation process can be success- 
fully carried out at lower temperature 
with correspondingly longer time. Higher 
temperatures increase the rate of reaction, 
but control is more difficult because of a 
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A—WOOL 
B—VISCOSE SILK 


Fig. 4 (right).—Relation of 
moisture absorption of 
various textiles to relative 
humidity of atmosphere 
where exposed. 


MOISTURE ABSORPTION 


Fig. 5 (below).—Relation of 
insulation resistance of 
textiles to relative humidity. 


PERCENTAGE INCREASE IN WEIGHT DUE TO 


ACETATE SILK DI-TRI MIXTURE 


LOG. INSULATION RESISTANCE (MEGOHMS) 


PERCENTAGE RELATIVE HUMIDITY 


tendency to convert to tri-acetate on the 
outer layers of the fibre. For the pro- 
gress of acetylation at 40 degrees C., New 
gives the curve reproduced in Fig. 1. 

It is apt and useful to include some 
data appertaining to the water absorption 
and insulation resistance values of acety- 
lated cotton in comparison with those for 
other textile fibres. To this. end, the 
following graphical data are reproduced 
from New’s work. 

Fig. 2 shows, on a double logarithmic 
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scale, the relationship between water con- 
tent and electrical insulation resistance 
for a number of textile yarns. From this 
curve the marked superiority of acety- 
lated cotton over ordinary cotton is 
clearly apparent. 

Fig. 3 connects insulation resistance 
with relative humidity for cotton acety- 
lated to different extents and shows the 
progressive improvement with extended 
esterification. 

Fig. 4 portrays moisture absorption as 
related to humidity of the atmosphere in 
which exposed. Acetylated cotton is by 
far the best of the eight textile fibres 
represented. 

Fig. 5 plots insulation resistance on a 
logarithmic scale against humidity, and 
places acetylated cotton on the top. 

These are typical data selected from 
extensive information that demonstrates 
the usefulness of acetylated cotton for 
purposes of electrical insulation. Experi- 
ence shows -that these advantages of 
acetylated cctton over plain cotton are 
retained by equipments after impregna- 
tion treatments with wax, bitumen, 
varnish, and the like. Corresponding 
special features are, therefore, to be 
expected from phenolic-resin mouldings 
having acetylated cotton as filler, as com- 
pared with those mouldings which have 
fillers of ordinary cotton, paper or wood 
flour. 
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Plastics at Hanover Trade Fair 


_s who knew industrial Germany 
before the war expected a most 
interesting exhibition of plastic goods at 
the first German Export Fair, held at 
Hanover, September 1-4. The plastics 
industry, already developed in advance 
of the British and French industries 
before 1939, must have received a tre- 
mendous development during the war in 
a country which was so much lacking 
in raw materials, and therefore interested 
in “substitutes,” which in German was 
the legitimate name of plastics., i.e., 
ersatzstoffe, until there came the better- 
sounding names of “austauschstoffe,” 
“ kunststoffe ” and “kunstharze.” There- 
fore so much greater was the disappoint- 
ment in finding that the show was not up 
to expectations from the point of view 
of the plastics industry, especially in 
contrast with applications of light metals. 

A possible explanation for this dis- 
crepancy is to be found in the raw 
material supply, which will, for years to 
come, apparently remain so scarce and 
may not even be sufficient for the most 
urgent domestic uses, in view of which 
little encouragement seems to have been 
given to this particular industry. Yet 





Transparent methyl methacrylate 
was used for this model of the 
“Isothermos’’ railway truck 
bearing (Knorrbremse G.m.b.H.) 


from the point of view of raw materials, 
the light metals seem to be in a much 
more precarious position, as the produc- 
tion of aluminium and magnesium in 
future will not be allowed and the neces- 
sary ingots will have to be imported. On 
the other hand, the German plastics 
industry will have home materials, even 
if they are in short supply. 

These findings are the more surprising 
as the German plastics journal, 
“Kunststoffe,” again in the hands of its 
former editor, Dr. Escales, shows a very 
high standard, and in almost every issue 
brings forward new research reports 
which prove the earnest endeavour of the 
German technologists to regain contact 
with the outer world. _It is additionally 
of interest that “Kunststoffe” was one 
of the first technical journals to be again 
published in Germany since the occupa- 


‘tion, the first post-war issue appearing in 


July, 1946. 

A small exposure meter shown by 
Addiphot (H.G. Lange) was in the form of 
a slide rule, 2;% ins. by 17s in. by 7% in., 
and consisted of a phenolic plate cut 
with a dovetail to take a small slide of 
white urea resin. The phenolic plate 
carries glass windows of varying degrees 
of darkness ranging from 1 to 7; through 
these windows the object is observed, 
noting the last discernible light indicator 
figure with the slide held at reading dis- 
stance to the eye. The slide is adjusted 
for sensitivity of film or plate, and the 
co-ordinated aperture and exposure times 
are then read direct. 

Another article of some present-day 
utility was a pocket sundial, the inven- 
tion of ‘Dr. Rueter, to compensate for 
the shortage of pocket and wrist watches. 
This novelty had a phenolic housing 
and a transparent plastics cover. A 
magnetic system was incorporated to 
allow the dial to adjust itself in a north- 
south direction on pressing a button. The 
dial, of course, is held horizontally when 
the release lever is to be operated. It is 
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claimed to be astronomically correct, and 
special types are supplied for different 
countries, the makers being Lee and Ney 
of Bremen. 

Moulded parts made with phenolic and 
amino-resins, as also others based on 
“Plexigum,” were exhibited by Fr. 
Mueller, Brackwede (Westphalia). Tube 
caps and covers in a variety of types and 
sizes were shown by Giinther-Wagner, 
Hanover. E. Rosenthal has developed 
an impressive variety in sinter-iron and 
other substitute bearings, including small 
steel bearings in which the journal is 
covered with a thin film of phenolic 
resin. These bearings find applications at 
very slow speeds, one interesting instance 
being in artificial limbs for the avoidance 
of squeaking. The firm of Gablanz, now 
established in the Germany boundaries, 


PLASTICS 


OCTOBER, 1947: 





has developed, a type of cheap jewellery, 
using moulded plastic plaques in mottled 
colours, which are ornamented by 
polished brass parts of simple form, such 
as thin brass tubes which. have been 
obliquely cut. 

Some use has been made ‘of trans- 
parent plastics for model and demonstra- 
tion purposes. The accompanying 
illustration shows a “ Perspex” model of 
the Isothermos railway truck bearing, ex- 
hibited by Knorrbremse G.m.b.H. For 
their new aluminium tap with straight- 
line flow for the water and sealing. by 
circular rubber ring, the Goettinger 
Metallwerke used a working model made 
of transparent plastic. So impressive was 
this model that one was tempted to ask 
if the tap could not be made: better 
wholly of non-corrosive plastic. 








STROUD TECHNICAL COLLEGE.—A 
special course of eight lectures has been 
arranged to meet the needs of those who 
require a comprehensive survey of the 
plastics industry, but who are not able to 
take the two-year course leading to the City 
and Guilds examination. The lectures will 
be given on successive Tuesdays from. Octo- 
ber 21 to December 9 inclusive at 7.15 p.m. 
in the Technical College, Lansdown, Stroud. 
Each lecture will be followed by discussions. 
Admission will be by tickets, covering the 
whole course, at a fee of 21s. The syllabus 
is as, follows:— 

Oct, 21.—Historical development and 
introduction (Dr. C. A. Redfarn). 

Oct. 28.—The natural and cellulosic plastic 
materials (Mr. J. H. Collins). 

Nov. 4.—The synthetic thermoplastic 
materials (Mr. J. H. Collins). 

Nov. 11.—Thermosetting plastic materials 
and plastic machinery (M. J. L. Daniels). 

Nov. 18.—The moulding of plastics (Mr. 
W. D. Davies, works manager, Streetly 
Manufacturing Co., Ltd.). 

Nov. 25.—Plastics in the electrical and 
engineering industries. (Mr. N. G 
McCullagh, The New Insulation Co. Ltd. 
Gloucester). 

Dec. 2.—Plastics and textiles (Mr. E. V. 
Giles, Hunt and Winterbotham, Ltd., Cam, 
Glos.). 

Dec. 9.—The future of the plastics: in- 
dustry—technica] development and education 
(Dr. V. E. Yarsley) 


, 


MARBERRY PRODUCTS, LTD., who 
are engaged in the casting of phenol-formal- 
dehyde resins have just completed negotia- 
tions for the purchase of Slazenger’s factory 
at Hurstpierpoint, Sussex, to which they are 
turning over all their production work. An 
extensive research section is to be built up 
in the former premises. Although incor- 
porated only in April of this year, Marberry 
Products, Ltd., are already engaged in ful- 
filling extensive contracts for the Swiss and 
South American markets. 


CELLULOSE ACETATE PLASTICS 
(Continued from page 531) 
after separation. Owing to the small 
amount involved, carbon dioxide free 
water is used, and.a careful blank estima- 
tion carried out on all reagents. 

The stability to light is normally excel- 
lent, although slight surface degradation 
occurs on prolonged exposure to the 
lower wavelengths. 

(To be continued.) 
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LETTERS TO THE EDITOR 


Correspondents are reminded that a stamped and addressed envelope should be enclosed in all 
cases where a personal answer is desired. 


Goods for Australian Market 


Sir.—We draw your attention to the 
article “ Light on Black Diamonds” in 
the July issue of “ Plastics,’ which we 
found most interesting. We have since 
written to Ernest and Henry, Ltd., of 
Bishop Auckland, and have requested of 
them <eXclusive representation of their 
goods‘throughout Australia. 

We are’ particularly interested in either 
representing or carrying stocks of a 
number of varieties of plastic buttons and 
dress accessories, and would be very 
grateful if you would be so kind as to 
refer our interest of the trades mentioned 
to other manufacturers interested in our 
country as a market. We have a 
complete coverage throughout the 
Commonwealth for any type of buttons, 
dress -accessories, and~ general fancy 
goods. 

JACKS AND KERSHAW. 

327 Collins Street, 

Melbourne, C.1. 


Sources of Information 


Sir.—We notice with interest in 
* Plastics” (August, 1947, p. 413) some 
reference to the crazing of plastic 
dentures. Being particularly anxious to 
obtain the “Technical News Bulletin” 
issued by the National Bureau of 
Standards, we shall be grateful if you can 
let us know the address of this bureau 
or of publishers to whom we might apply 
for a copy of the bulletin mentioned. 

RICHARD LORD AND Co., LTp. 
Blackburn. 


[Epitor’s Note: The address of the 
National Bureau of Standards is Wash- 
ington, D.C., U.S.A. Publications of the 
Bureau may be seen at the Library of the 
Patent Office in London, and also at 
libraries maintained by some of the larger 
industrial cities throughout England, as at 
Manchester, Birmingham and Sheffield. 
Where difficulty is experienced in consult- 


ing such publications, the larger technical 
colleges will often courteously extend help 
from their own reference library facilities.] 


Luminous Ash-trays 


Sir,—We believe that luminous’ plastic 
ash-trays for cinemas has been suggested. 
Have. you any information regarding 
production? B.C.C., LTp. 


[Epitor’s Note: About the year 1940, when 
the blackout and military requirements 
demanded it, much publicity was given to 
the production of luminous plastic objects 
such as indicators, dials and the like. The 
photograph reproduced here shows a 
luminous ash-tray moulded from urea- 
resin containing a luminous constituent. 
It was received from a moulding concern, 





but we retain no trace of the name. As to 
its success under practical conditions we 
have no information. Our own criticisms 
are that such ash-trays require “ revivify- 
ing” under light and that in the presence 
of foul air and cigarette-ash and smoke, 
the luminous filler becomes “ poisoned ” 
and power of luminescence diminishes.] 


Plastic Coating for Valves 


Sir—We are interesting ourselves in 
the coating of various parts of valves and 
allied products, which are intended for 
use at power stations and in similar situa- 
tions, i.e., under cover. We are contacting 
you in the hope that you can furnish us 
with the names of firms who would 
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supply us with the plastic finish we desire. 
The colour we should require at this stage 
will be black, applied by a simple pro- 
cess, for instance, dipping the parts into 
a lacquer followed by a low temperature 
stoving or anneal. 

The matter is very much in the experi- 
mental stage and it is possible that the 
solution lies in a low temperature stoving 
enamel, but we hope that a very durable, 
thick and better finished preparation can 
be obtained in the plastics industry. We 
would greatly appreciate your co-opera- 
tion in this problem. 

J. BLAKEBOROUGH AND Sons, LTD. 

Brighouse, Yorks. 


P.V.C. Adhesion 


Sir—I am using p.v.c to make up 
certain units and am anxious to find a 
suitable adhesive. Can you give any 
information .on this subject? 

Leeds. L. T. SAUNDERS. 
[Epitor’s Nore: Adhesives can be obtained 

from the manufacturers. For joining two 
~ pieces of p.v.c. a 10 to 20 per cent. solu- 
~ tion of chlorinated p.v.c. (that is poly- 
vinyl. chloride further chlorinated) in 
methylene chloride, or a similar solution 
in a mixture of methylene chloride and 
cyclohexanone. A special non-hardening 
adhesive of a different type for cementing 
p.v.c. floorcloth to concrete and wood is 
also available.] 


Plastic Coating 

Sir,—We are desirous of getting in 
touch with the manufacturers of a plastic 
coating which could be sprayed on metal 
parts and then heat-dried, either in ovens 
or by infra-red treatment, in order to 
provide a smooth, polished surface. 

The only material of this nature of 
which we have any knowledge is a 
“lacquer” based on phenolics, but this 
material suffers from the disadvantage 
that it cracks very easily if heavy weights 
are dropped on it, and we are anxious to 
find a more flexible coating which will not 
injure in this way. 

It would be appreciated if you could 
put us in touch with manufacturers of a 
plastic coating of this nature. 

CEREBOS, LTD. 
Greatham, Billingham, Co. Durham. 
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Menthol Containers 
Sir,—We enclose samples of two plastic 
cases, as used for holding menthol, and 
would be glad to know who would under- 





take the manufacture of articles of this 
description. We need them for export 
purposes. 
HENRY W. BUSH AND Co., LTD. 
34, North End, 
Croydon. 


Resin Impregnated Pulp 


Sir.—We read with interest the 
articles on “Thermosetting Mouldings 
from Resin Impregnated Pulp” pub- 
lished in the September and October 
issues of “ Plastics,’ and would like to 
follow up this process with a view to 
applying it in book or ledger cover 
manufacture. The plant required is 
fairly extensive, and we are wonder- 
ing if you would be able to put us in 
touch with any firm working this process, 
with a view to obtaining samples and 
possibly trial materials for initial 
experiments. KALAMAZOO, LTD. 

Northfield, Birmingham, 31. 


BRITISH INDUSTRIES FAIR, 1948, will 
be held in London and Birmingham from 
May 3-14. Forms of application for 
exhibiting space will shortly be sent to manu- 
facturers known to be interested in the Fair. 
On receipt of the form, intending exhibitors 
are urged to notify promptly their require- 
ments in order to facilitate the early allot- 
ment of space 
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Acrylic plastics’. first appointment with the 
dentist was made by I.C.I. in 1935. In 
the familiar form of “Kallodent” and 
**Kallodentine” they are now 
universally used. Their success in 
this field is yet another exemple 
of the versatility of _ plastics. 
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Designed for accurate mixing and blending of fine powders, 
the Gardner Patent “‘ Rapid” Sifter-Mixers and Mixers produce 
intimately mixed. batches of powders quickly and efficiently. 
These machines are world famous for their long continuous 
trouble-free service. 

Gardners have many machines designed for the Plastic Industry: 
Special Grinders for reducing cellulose acetate scrap from 
moulds whilst the batch is operating; Sieving and Dressing 
Plant; Elevating and Feeding Plant, etc. Send for fully 
illustrated catalogue now. 


WM. GARDNER & SONS (Gloucester) Ltd 


INN CHAMBERS, 20, HIGH HOLBORN, W.C.1!. TELEPHONE : CHANCERY 7 
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REFINEMENTS IN  PRESSES.—The 
25-ton dual downstroke unit by Finney 
Presses, Ltd., Birmingham, here illustrated, 
has several unique features of recent 
development, shown for the first time at the 
1947 British Industries Fair. The press is 
provided with rubber piping throughout. It 
has a new patent two-speed ram, which 
gives a rapid approach of moving platen, 
and an automatic change-over to pressure 
when the platen meets resistance. This 
change-over takes place at approximately 
2 to 3 tons. Instantaneous ease of move- 
ment for the moving platen is obtained by 
an hydraulic push-button control valve. In 
the accompanying illustration the two-speed 
ram is indicated at A, and the push-button 
control valve at B. 

A special feature of this machine is the 
loading table mounted at tool level, so that 
portable tools: may be inserted or with- 
drawn from press at the level of the hot- 
plate. The hotplates are of the Finney 
standard patent pattern, which have proved 
themselves in service to have very high 
thermal efficiency. 
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The alignment and manufacture of this 
machine has been carried out to very fine 
limits so that the platen has a parallelity 
of 0.002 thou. across corners. The speed 
of approach of platen is 5 inches per 
second, and the speed of return approxi- 
mately 7 inches per second. The speed for 
moulding is } inch per second. 

On the quick or approach stroke, the 
main cylinder is prefilled by a low-pressure 
boost pump fitted to the high-pressure 
pump, which always maintains a supply of 
oil in cylinder on the quick stroke. 
Another feature is the application of speci- 
ally designed synthetic rubber packings on 
the main ram. Special interlock guards are 
provided to meet Home Office requirements. 


DIELECTRIC PREHEATERS of the 
Ferranti-Wild-Barfield type for the plastic 
moulding shop are described in catalogue 
RF/D.447 recently issued by Wild-Barfield 
Electric Furnaces, Ltd., of Elecfurn Works, 
Watford, Herts. These heaters are used in 
connection with the preheating of both pre- 
form and powders. An outstanding feature 
of model 4B.D.P. is the provision of an auto- 
matic load control system. The incorpora- 
tion of such a system enables the maximum 
power to be applied in the initial stages of 
heating, and notwithstanding any change in 
the electrical characteristics of the material 
during heating, the maximum power output 
to preform or powder is automatically main-| 
tained. A special arrangement of switching 
on the mains contractor eliminates the cur- 
rent surge which would otherwise occur at 
the moment of switching on. The equip- 
ment will provide 2 kW of radio frequency 
energy at a frequency of 28 megacycles per 
second. This is equivalent to a heat energy 
supply at the rate of 6,824 B.Th.U. per hour, 
and due to the automatic load control the 
equipment will heat approximately 40 oz. of 
general-purpose phenolic moulding material 
to 100 degrees C. in two minutes. 


ORGANIC CHEMICALS. — Available 
data op, a range of-chemicals manufactured 
by Robinson Brothers, Ltd., Ryders Green, 
West Bromwich, is given in list recently 
issued. This company is always glad to 
consider inquiries for supplies of organic 
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cnemicals which are not in current manu- 
facture. In the present list we notice 
various amine derivatives of particular 
interest to the rubber industry as vulcaniza- 
tion accelerators; zinc dimethyl dithiocar- 
bamate, finding use as a waterproofing agent, 
is included among other products which are 
apparently of very recent introduction. 


KEY INDUSTRIES DUTY.—The Trea- 
sury have made an Order under Section 10 
of the Finance Act, 1926, exempting normal 
butyric acid, and cellulose acetate from 
Key Industry Duty for the period beginning 
September 18, 1947, and ending December 
31, 1947. The Order is entitled “ The Safe- 
garding of Industries ” (Exemption) (No. 6) 
Order, 1947, and is published as Statutory 
Rules and Orders, 1947, No. 1960: copies 
(price Id.) obtainable direct from H.M. 
Stationery Office, Kingsway, London, W.C.2. 


P.V.C. SHEETING  PRICES.— The 
Board of Trade, in consultation with the 
Central Price Regulation Committee, have 
made an Order amending the P.V.C. Sheet- 
ing (Maximum Prices) Order, 1946. Manu- 
facturers who print p.v.c. sheeting which 
they themselves did not calender may now 
take a margin of 14.29 per cent. on cost (124 
per cent. on returns). The costs of “ pro- 
cessing)” (defined as embossing, moulding, 
pressing or perforating the surface of the 
sheeting or any other process, except print- 
ing, which changes the appearance of the 
surface) may now be taken into account in 
calculating the manufacturer's maximum 
price of the sheeting. The Order came into 
effect on September 29, 1947. Copies (S.R. 
and O. 1947 No. 2059) are obtainable from 
H.M. Stationery Office (price 1d.). 


DS.LR. SCOTTISH OFFICE.—The 
Department of Scientific and Industrial 
Research has opened a Scottish Office at 18, 
Melville Street, Edinburgh. Among other 
functions this office will encourage the 
prosecution of research by industry and 
increase the effectiveness of the contribution 
which existing Government research estab- 
lishments make.to Scottish industry. It will 
provide means of encouraging contacts 
between Scottish firms, the D.S.LR. 
Laboratories and the Research Associations 
and make more readily available in Scot- 
land a-large volume of scientific information 
already existing within the D.S.LR. 
organization. The office will be in charge 
of Dr. H. Buckley. 
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LEICESTER COLLEGE OF ART is now 


‘ fully equipped for training in advanced 


industrial design. The machinery which has 
been installed includes the latest model 
Turner plastics press. Only students with a 
good basic training in either art, design or 
engineering will be admitted to the courses 
which are of two types—one of six months 
intensive training and one longer. Mr. 
N. R. G. Poynton, who studied at the Royal 
College of Art, will be responsible for the 
department of Advanced Industrial Design. 


BX PLASTICS, LTD.—The address of 
the Birmingham office has now been changed 
to: Empire House, 159 Gt. Charles Street, 
Birmingham, 3. Telephone: Birmingham 
Central 2365. 


ZIRCONAL, LTD., has been formed in 
conjunction with Silicon (Organic) Develop- 
ments, Ltd., 11 Cavendish Place, London, 
W.1., as a production unit for the manufac- 
ture of synthetic Mullite and zircon refrac- 
tory compounds, using the “ Silester” bond- 
ing process. They are fully equipped to 
make semi-permanent moulds and dies. 


SCOTTISH PLASTICS LTD.—Mr. B. C. 
Westall and Mr. J. Eerdmans have resigned 
their directorships and Mr. C. Milton 
Marshall has been elected to the board. 


D. R. ALDRIDGE AND CO. announce 
that the name of their business as plastic and 
light metal engineers has been changed to 
Zinnie Products; the address is 135 High 
Street, Bromley, Kent. 


MR. GEORGE FEJER, M.S.1.A., Dipl. 
Arch. Fed. Tech. Univ., Zurich, is now in 
practice again as a consultant designer, 
having severed his connection with Uni- 
Seco Structures, Ltd. He has _ recently 
returned from a visit to Switzerland, where 
he has made himself acquainted with new 
trends in design and development and has 
also explored certain export. possibilities. 
His present address is 70, Ormonde Court, 
Upper Richmond Road, London, S.W.15. 
(Tel: Putney 4729.) 


MR. R. H. WINDSOR, of Technical 
Machines and Accessories, London, was 
taken ill at his.office and died within a few 
hours on September 2, at the age of 50. He 
was sole proprietor of T.M.A., and one of 
the pioneers in the supply of injection 
moulding machines in this country, having 
been the representative of Eckert and 
Ziegler from 1937. It was on the outbreak 
of the war that he commenced manufactur- 
ing this type of machine, and eventually 
developed the T.M.A. hydraulic models. 
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New 
Productions 
from the 
Moulding 
Shops 


“ Perspex” v. Enamelled Steel 

Opal “ Perspex” is used as alternative to 
enamelled steel for the detachable reflectors 
of a new series of fluorescent industrial 
lighting fittings by Philips Electrical, Ltd., 
Shaftesbury Avenue, London, W.C.2. Our 
illustration shows one of these fittings illu- 
minated by two 40-watt tubular lamps; the 
overall length is 4 ft. 1 in., thickness of 
“ Perspex ” } in. 

It has been found that “ Perspex” offers 
many advantages over the usual enamelled 
steel as a reflector for fluorescent tubular 
lighting. Its most useful property is the 
fact that it is translucent. This means that 
the light source can be placed immediately 
over the fitting if desired, with resultant 
complete diffusion of light. If the tube is 
placed below the fitting, then the plastic 
allows the light to penetrate upwards, thus 
eliminating the “tunnel” effect due to the 
casting of a hard shadow on the ceiling in 
the case of the metal fitting. The plastic, 
also, is much lighter than enamelled steel, 
and by its use the total weight of the fitting 
can be much reduced. 


Noiseless Cistern 
Shires and Co. 
Normans Buildings, Central Street, E.C.1, 
were fully aware of the shortcomings of the 
average flushing: cistern, and carried out 
investigations to ensure absolute reliability 
for the syphon. From that beginning came 
an entirely new type of cistern, which, while 
conforming to British Standard Specifica- 
tion 1125, claims an advance on existing 
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(London), Ltd., of : 





This noiseless low-level cistern is 
compression moulded by United Ebonite and 
Lorival, Ltd., using a mixture of pitch with 


patterns. 


disintegrated asbestos fibre. It is attractive 
in appearance, immune against corrosion, 
and, indeed, almost indestructible. 


Toy Diver ° 

This ingenious toy, shaped and painted to 
represent a diver, was exhibited at the 1947 
British Industries Fair by Dixon Plastics, 
Ltd., of Earls Barton, Northampton. It is 
of blown cellulose acetate and measures 
about five inches in height. In action, the 


diver sinks below the surface of the water 
by virtue of its weight, due to lead at the 
feet, water slowly entering the body through 
The lead weight keeps the 


a small hole. 






















figure upright when it comes to rest on the 
“sea floor” at the bottom of a lass 
aquarium tank. To cause the diver to rise, 
you merely blow air in by way of a rubber 
tube which is attached, to expel the water 
which is present. The motion of the diver 
in sinking and in rising is characteristic of 
the. real thing. 









Notes from the Official Reports which can 


F.LA.T. Final Report 860.—This 
report covers the production of mono 
vinyl acetate by the vapour phase 
catalytic process in which acetic acid is 
added to acetylene under the catalytic 
effect of zinc acetate on carbon. A com- 
parison of the operating process 
employed by the I.G. plant at Héchst and 
the Wacker plant at Burghausen is made. 
Apart from the distillation step the most 
fundamental difference between the two 
processes is in reactor design; Hdéchst 
employs the popular Fischer type con- 
verter, whereas Burghausen prefers a 
multitubular reactor with catalyst within 


the tubes. The preparation of the 
activated carbon employed in _ also 
described. 


F.1.A.T. Final Report 861.—German 
efforts to produce a group of plastic- 
izers for p.v.c., that would fit into 
German economics and still satisfy the 
demands of the applications, are 
reviewed. The report contains a theo- 
retical discussion on plasticizer constitu- 
tion, and details of manufacture of 
several important plasticizers, including 
diamyl phthalate, dicyclohexyl phthalate, 
Plastomoll TAH (diethylhexyl thiodi- 
hityric acid ester), dixylocarbonate, 
diisopropyl naphthalene, diphenoxy die- 
thanol formal, and tetrachloro naphtha- 
lene. 


F.1.A.T. Final Report 862—Details of 
the production of p.v.c. at Burghausen 
and Ludwigshafen, in this report, supple- 
ment the information given in C.I.O.S. 
Report No. 27-51 concerning plant at 
Schopau and Bitterfeld where large 
quantities of p.v.c. polymers were also 
made. The present report gives details 
of operation for the plant of Dr. 
Alexander Wacker, A.G., which pro- 
duced p.v.c. by suspension polymeriza- 
tion as the main method, with a capacity 
of 300 tons per month. The bulk of the 
output at this plant was “ Vinnol 
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The New Target in Germany is the Science behind the Industries. 
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The following are additional 
be obtained from H.M. Stationery Office. 


HH, H, and K,” which contain no 
emulsifier; HH and H were used for 
manufacturing boot soles, cycle tyres, 
etc., while K was used as cable insulation. 
Four components normally made up the 
suspension system: monomer, water, 
catalyst and hydrophillic material, the 
monomer in this case being pure vinyl 
chloride, 99.8 per cent. produced by the 
HCI and C,H, reaction. The water used 
for polymerization was purified either by 
distillation or by ion exchange. Benzoyl 
peroxide was the catalyst. -The hydro- 
phillic material for stabilizing the suspen- 
sion was poly vinyl alcohol, or, more 
accurately, 85 per cent. hydrolized high 
viscosity poly vinyl acetate with a saponi- 
fication number of 125. 


F.LA.T. Final Report 867.—This 
report covers the production at 
Burghausen of mono-vinyl chloride from 
anhydrous hydrogen chloride and acety- 
lene, using a mercuric chloride (1 per 
cent.) promoted catalyst of barium 
chloride (30 per cent.) on activated 
carbon. Details of the preparation of 
the activated carbon are also included. 
This process has the advantage of long 
catalyst life with corresponding low 
mercury consumption. On the other 
hand, the process operates at low con- 
version and considerable accessory 
equipment is needed for the recovery of 
the product. Conversion at 100-180 
degrees C. amounts to about 25 per cent. 
in a single pass. The conyerted gases 
are scrubbed with tetrachlorethylene to 
remove vinyl: chloride. The gases are 
recycled and the vinyl choride is 
recovered from the trichlorethylene by 
distillation at elevated pressure. Two 
identical tanks of converter and accessory 
equipment are installed, but only one 
series of columns. The life of the 
catalyst is undetermined; one batch had 
operated for 8,000 hours when the unit 


(Continued on page 564) 
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REVIEW 


The following abstracts have been made from specifications at the Patent Office, with the permission 


of the Controller of H.M. Stationery Office. 


Complete specifications can be obtained from the 





gs, London, W.C.2, price 1/- each. 





Patent Office, 25, South Buildi 
B.P. 588,834. Application date: 21.8.44. 
Convention date (U.S.A.): 15.10.43. 


Accepted: 4.6.47. 
Stabilization of Polyesters. To: The 
Resinous Products and Chemical Co. 
Refers to the stabilization of Polyesters 
prepared according to B.P. 588,833. 


B.P. 588,903. Application date: 
Accepted: 5.6.47. 
Improvements in or relating to High- 
frequency Power Measuring Systems. R. C. 
Robbins. To: Ministry of Supply. 


B.P. 589,015. Application date: 
Accepted: 9.6.47. 

Improvements in the Manufacture of 
Styrene and Derivatives of Styrene. W. 
Hunter and W. H. Groombridge. To: British 
Celanese, Ltd. * 

Manufacture of styrene and styrene deri- 
vatives by heating phenyl methylcarbinol in 
the vapour phase under reduced pressure in 
the presence of a dehydration catalyst. 


B.P. 589,065. Application date: 11.12.44. 
Accepted: 10.6.47, 

Improvements in or relating to the Manu- 
facture of Unsaturated Polymerization 
Products. J. R. Roland. To: E. I. du Pont 
de Nemours and Co. 

Telomers produced by reacting aliphatic 
mono-olefinic hydrocarbons with a non- 
polymerizable unsaturated halogen con- 
taining organic compound at _ elevated 
temperatures and pressures in the presence of 
a catalyst for ethylene. 


B.P.. 589,072. Application date: 
Convention date (U.S.A.): 
Accepted: 11.6.47. 

An improved Process for the Production of 

Ethyl Benzene. To: Standard Oil Develop- 

ment Co. 


B.P. 589,167. Application date: 
Accepted: 12.6.47. 
Improvements in or relating to the Pro- 
duction of Fluorinated Derivatives of Ali- 
phatic Hydrocarbons. W. B. Whalley. To: 
Imperial Chemical Industries, Ltd. 
B.P. 589,197. Application date: 
Convention date (U.S.A.): 
Accepted: 12.6.47. 


9.3.45. 


15.3.45. 


30.9.42. 
1.8.41. 


16.3.45. 


19.3.45. 
20.3.44. 


Production of Vinyl Fluoroacetates and of 
Polymers thereform. To: E. I. du Pont de 
Nemours.and Co. 


Production of vinyl fluoroacetate by 
reacting in the liquid phase a fluoroacetic 
acid with acetylene in the presence of an 
oxide and/or salt of mercury. 


B.P. 589,220. Application date: 
Accepted: 13.6.47. 

Improvements relating to Printing Plates 
and Matrices. E. S. Hole. 

Moulding of flexible thermosetting printing 
plates and matrices from unsized paper 
impregnated with a thermosetting mouldable 
resin. The impregnated paper is backed with 
a thick layer of vulcanizable material, and 
vulcanization of the latter is carried out 
simultaneously with moulding of the resin 
impregnated paper while taking an impres- 
sion from the mould in the paper. 


B.P. 589,221. Application date: 
Accepted: 13.6.47. 

Improvements relating to the Production 
of Curved Printing Plates from Thermoset- 
ting or Thermoplastic Material. E. S. Hole. 

Relates to the production of printing 
plates for use in rotary printing presses. A 
curved matrix is placed in a concave platen 
and covered with one or more layers of 
sheet material impregnated with a synthetic 
resin, then a convex platen is superimposed 
and the moulding effected by heat and 
pressure. 


B.P. 589,248. Application date: 
Accepted: 16.6.47. 
Improvements in or relating to the Pre- 
paration of Synthetic Rubber-like Materials. 
To: Standard Oil Development Co. 
Production of Polymers or Copolymers by 
treating a soap emulsion of one or more 
conjugated diolefins with or without a 
copolymerizable hydrocarbon  (acryloni- 
trile, methacrylanitrile or styrene) with an 
oxygen-liberating polymerization catalyst, 
coagulating the resulting latex with a sodium 
chloride brine, adding an alkali hydroxide to 
the slurry and separating the polymer or 
copolymer from the alkaline liquid. 


B.P. 589,264. Application date: 
Accepted: 16.6.47. 
Improvements in or relating to the Pro- 
duction of Polymeric Materials. D. Brundrit 
and J. A. D. Hickson. .To: Imperial Chemi- 
cal Industries, Ltd. 
Method of increasing the rate of polymer- 
ization of vinyl chloride in aqueous solution 


20.3.45. 


20.3.45. 


9.11.44, 


21.3.45. 
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by adding to the solution an emulsifying 
agent, a peroxide catalyst and a soluble 
copper salt (copper sulphate). 


B.P. 589,245. Application date: 16.10.44, 
Convention date (U.S.A.):  12.6.44. 
Accepted: 16.6.47. 

Method of Dyeing Cellulose Acetate and 
Compositions for use therein. To: Textron 
Incorporated. 

Dyeing of Cellulose Acetate by treating it 
with an aqueous solution of an acid, basic or 
indigosol dye containing free acids, and an 
organic solvent (ethyl acetate, “‘ Cellosolve,” 
carbitol acetate, diacetone, alcohol, dioxane, 
butyl cellosolve, cellosolve acetate, acetnoyl 
acetone tetraethylene glycol, dimethyl ether 
glycol diformate, benzoyl cellosolve, etc.). 


B.P. 589,265. Application date: 
Convention date (U.S.A.): 
Accepted: 16.6.47. 

Process of Sealing Cellulose Ether Sheet 
Materials and Articles produced thereby. 
To: Sylvania Industrial Corporation. 

Joining of sheets of alkali-soluble, water- 
soluble cellulose ether by applying an alkali 
solution to the cellulose surface and bringing 
the surface so treated in contact with another 
surface. Uses mentioned are the fabrication 
of tubes, containers, packagings, etc. 


21.3.45, 
25.3.44, 


B.P. 589,287. Application date: 24.5.44 
and 28.10.44. Accepted: 17.6.47. 
Process for Providing Plastic Surfaces with 
Inlays. L. Rado. 


B.P. 589,291. Application date: 
Convention date (U.S.A.): 
Accepted: 17.6.47. 
Arrangements for Measuring High Fre- 
quency Electric Power. J. A. Frabutt. To: 
Standard Telephones and Cables, Ltd. 


B.P. 589,293. Application date: 4.8.44. 
Convention date (U.S.A.): 6.8.43. 
Accepted: 17.6.47. 

Production of Laminated Structures. 
The Honorary Advisory Council for 
Scientific and Industrial Research (Canada). 

Laminated structure prepared by mixing 
acetylene black with urea-formaldehyde resin 
adhesive, applying the mixture to the laminz, 
assembling the latter in a press and passing 
an electric current (110-220 volts) through to 
generate heat in order to set the assembly. 


28.7.44, 
31.7.43. 


B.P. 589,331. Application date: 
Accepted: 18.6.47. 
Making Buttons, Button Blanks and Simi- 
lar Articles from Plastic Materials. J. H. 
Goode. 


8.9.42. 
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B.P. 589,337. Application date: 
Accepted: 18.6.47. 

Improved Polymerization Process. J. J. P. 
Staudinger and M. D. Cooke. To: The Dis- 
tillers Co., Ltd. 

Polymerization of vinyl chloride and/or 
vinylidene chloride or mixtures thereof with 
other polymerizable compounds under the 
influence of a peroxidic catalyst in the pres- 
ence of an acidic diluent (acetic acid). 


B.P. 589,353. Application date: 17.11.44. 
Accepted: 18.6.47. 

Process for the Production of Rubber-like 
Polymers. Communication from Standard 
Oil Development Co. 

Low-temperature polymerization of iso- 
mono-olefins and diolefins by treatment with 
Friedel-Crafts catalysts. Refers specifically 
to isobutylene and isoprene. 


B.P. 589,360. Application date: 
Convention date (U.S.A.): 
Accepted: 23.6.47. 

Production of Improved Halogen-con- 
taining Polymers and Inter Polymers of sub- 
stituted monoethylenic Compounds. E. I. 
du Pont de Nemours and Co. 


B.P. 589,393. Application date: 14.11.44, 
Accepted: 19.6.47. 

Improved Process for the Low Tempera- 
ture Polymerization of Olefinic Materials. 
Communication from the Standard Oil 
Development Co. 


B.P. 589,434. Application date: 10.6.43. 
Convention date (U.S.A.):  10.7.42. 
Accepted: 20.6.47. 

An Improved Process for the Copolymer- 
ization of Styrene and/or Homologues 
thereof. Standard Oil Development Co. 

Low-temperature polymerization of sty- 
rene and its homologues in the presence of 
a Friedel-Crafts catalyst. 


B.P. 589,489. Application date: 
Convention date (U.S.A.): 
Accepted: 23.6.47. 

Improvements in coated Rubber Hydro- 
chloride Films. To: Wingfoot Corporation. 

Composite: film of rubber hydrochloride 
coated with a benzene soluble vinyl chloride/ 
vinylidene chloride copolymer suitable for 
heat sealing. 


B.P. 589,492. Application date: 
Accepted: 23.6.47. 
Improvements in Thermoplastic Synthetic 
Resin Articles. M. Simpson. To: Plast- 
Applied Products, Ltd. 
Furniture from laminated thermoplastic 
resin material incorporating one or more 
layers of fabrics of an ornamental character. 


6.9.45. 


21.8.44, 
20.8.43. 


4.5.44, 
13.12.43. 


9.6.44. 
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24.1.45. 
24.1.44. 


B.P. 589,499. Application date: 
Convention date (U.S.A.): 
Accepted: 23.6.47. 

Rubber-like Products. To: E. I. du Pont 
de Nemours and Co. 

Rubber-like products manufactured by 
heat curing at 100 degrees C. or higher an 
intimate mixture of an ethylene/vinyl acetate 
interpolymer and sulphur (or a material 
capable of liberating sulphur), an accelerator 
for vulcanization and a Group II metal 
oxide. 


B.P. 589,546. Application date: 25.3.43. 
Convention date (U.S.A.): 2.4.42. 
Accepted: 24.6.47. 

Improved Process for the Dehydrogena- 
tion of Hydrocarbons. To: Standard Oil 
Development Co. 

Catalytic dehydrogenation of butylene 
to butadiene. 


B.P. 589,568. Application date: 
Convention date (U.S.A.): 
Accepted: 24.6.47. 

Process for the Treatment of N-Alkoxy- 
methyl Polamides. To: E. I. du Pont 
de Nemours and Co. 

Treatment of N-alkoxymethyl polyamides 
to increase their melting point, to reduce 
their solubility and to improve _ their 
mechanical strength with regard to boiling 
water. 


B.P. 589,577. 
Convention date 
Accepted: 24.6.47. 

Manufacture of Interpolymere of Vinyli- 
dene Fluoride. To: E. I. du Pont de 

Nemours and Co. 


B.P. 589,635. Application date: 
Accepted: 25.6.47. 
Improvements in or relating to Floor 


24.1.45. 
28.1.44. 


28.2.45. 
28.2.44. 


Application date: 
(U.S.A.): 


14.3.45. 


Covering and the like Material. L. V. 
Hughes and A. Porter. 
B.P. 589,645. Application date: 11.4.44. 


Accepted: 26.6.47. 
Improved Method of Augiying Surfaces 
or Coatings by Spraying. C. L. Lumb. © 
Flame spraying of metals on to a metallic 
surface which has previously been coated 
with a synthetic resin cement. 


B.P. 589,654. Application date: 
Accepted: 26.6.47. 

Synthetic Resin Coating Composition. 
G. W. Stockton. To: J. Sankey and Sons, 
Ltd. 

Non-hygroscopic, rust-preventing coating 
for steel laminations for electrical appli; 
ances. A resinous-base material is prepared 
from an aryl or alkyl ‘substituted phenol by 
reaction with formaldehyde; the fusible 


19.9.44. 
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intermediate is mixed with a fatty oil and 
then heated with cobalt and/or lead acetate. 
The liquid mixture is subsequently cooled, 
emulsified with ammonia and is then ready 
for application to steel sheets, which are 
afterwards stoved. 


B.P. 589,695. Application date: 
Convention date (U.S.A.): 
Accepted: 27.6.47. 
Improvements in and relating to Synthetic 
Resinous Condensation Products. To: The 
British Thomson-Houston Co., Ltd. 
Synthetic resin produced by heating an 
aldehyde together with diamino-s-triazinyl 
chloro (or bromo) carbomethyoxyethyl-sul- 
phide and a partially cured phenol formal- 
dehyde resin. 


B.P. 589,714. Application date: 
Convention date (U.S.A.): 
Accepted: 27.6.47. 

Fabrication of Articles consisting essen- 
tially of a Polymer of Tetrafluoroethylene. 

To: Imperial Chemical Industrics, Ltd. 

Production of articles by pressing shaped 
bodies from Polytetrafluoroethylene pow- 
ders, sintering the bodies so obtained at tem- 
peratures exceeding 327 degrees C. and 
slowly: cooling afterwards. 


B.P. 589,715. Application date: 
Accepted: 27.6.47. 

Improved Polyvinyl chloride Composition. 
L. B. Morgan, P. Russell, A. A. Gibson, 
R. A. Kinnear and R. G. Heyes. To: 
Imperial Chemical Industries, Ltd. 

Preparation of polyvinyl chloride disper- 
sions having a long storage life. 


B.P. 589,717. Application date: 28.3.45. 
Accepted: 27.6.47. 

Improvements in or relating to Synthetic 
Resins. G. E. Little. To: The Chemical 
Research Laboratory, Teddington. 

Production of a resin suitable for a cold- 
setting neutral gap filling glue for wood, by 
condensation of resorcinol and formalde- 
hyde in two stages. The first stage leads to 
a stable syrup which is _ subsequently 
hardened by addition of more formaldehyde 
or polymer. 


B.P. 589,759. Anplication date: 
Accepted: 30.6.47. 
Improvements in or relating to Plastic 
Material in Form suitable for Use for 
Packing or Sealing Purposes or Methods of 
Making same. T. Stuart. To: B.B. Chemi- 
cal Co., Ltd. 
B.P. 589,861. Application date: 
Accepted: 2.7.47. 
An Improved Process for the Polymeriza- 
tion of Olefins. To: Communication from 


18.5.43. 
23.5.42. 


28.3.45 
29.3.44. 


28.3.45S. 


31.3.45. 


5.2.44. 
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the Standard Oil Development Co. Catalytic 
process for polymerizing olefins with a 
catalyst comprising a fully arylsubstituted 
alkyl free radical (tripara tolylmethyl). Refers 
to the polymerization of isobutylene, styrene, 
butadiene, isoprene and pentadiene. 


B.P. 589,984. Application date: 
Convention date (U.S.A.): 
Accepted: 4.7.47. 
Improvements in the Stabilization of Cel- 
lulose Ethers. To: British Celanese, Ltd. 
Heat stabilization of cellulose ethers 
(ethylcellulose) by dissolving the C. ether in 
a solvent consisting of or comprising a polar 
solvent (ethylalcohol or pyridine) agitating 
the solution for at least three hours and 
subsequent precipitation of the ether by 
means of a liquid which is a non-solvent for 
the liquid used to dissolve the ether: e.g., 
water in the case of pyridine. 


6.4.45. 
12.4.44, 


B.P. 589,985. Application date: 
Convention date (U.S.A.): 
Accepted: 4.7.47. 

Improvements in or relating to the Cutting 
of Thermoplastic Webs. To British Celanese, 
Ltd. 


6.4.45. 
11.4.44. 


B.P. 589,906. Application date: 
Accepted: 3.7.47. 

Improvement in Thermo-Setting Resins. 
R. L. J. Farina. To: Jicwood, Ltd. 

Process of effecting final polymerization 
of a permanently fusible condensation pro- 
duct of resorcinol and formaldehyde by 
adding to the condensation product such an 
amount of 10. N. Sodium hydroxide as to 
make up with the formaldehyde solution (37 
per cent.) to 84-100 parts of solution by 
each 100 parts of resorcinol. 


29.2.44. 


B.P. 590,000. Application date: 
Accepted: 4.7.47. 

Improvements in or relating to Resinous 
Condensation Products. H. S. Lilley. To: 
Imperial Chemical Industries, Ltd. 

Process for the preparation of oil soluble 
resinous products from vinyl aromatic 
hydrocarbons (styrene) by adding thereto a 
methylene quinone compound (O-methylene 
quinone) and heating the mixture in the 
presence of a catalyst for the vinyl com- 
pound (borofluoro-acetic acid or stannic 
chloride). 


9.4.45. 


B.P. 590,001. Application date: 
Accepted: 4.7.47. 
Improvements in or relating to the Manu- 
facture of Organic Solvent-Soluble Cellulose 
Ethers. F. G. Larmont. To: Imperial 
Chemical Industries, Ltd. 


9.4.45. 
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B.P. 590,002. Application date: 
Accepted: 4.7.47. 
Improvements in the Production of Vis- 
cous Aqueous Alkaline Solutions of Vege- 
table Globulins suitable for Conversion into 


9.4.45, 


Artificial Filaments. W. Sever. To: Im- 
perial Chemical Industries; Ltd. 
B.P. 590,015. Application date: 9.4.45, 


Accepted: 7.7.47. 

Production of Unsaturated Carboxylic 
Acids and Esters containing Fluorine and 
Polymers thereof. L. McGinty. To: Imperial 
Chemical Industries, Ltd. 

Refers to the production of monomeric 
and polymeric fluoroacrylates. 


B.P. 590,042. Application date: 
Convention date (U.S.A.): 
Accepted: 7.7.47. 

Improvements in or relating to a Process 
for the Working of Polyethylene Composi- 
tions. To: Bakelite, Ltd. 

Process of working polyethylene composi- 
tions in contact with hot surfaces by incor- 
porating a proportion of a polyhydric alco- 
hol ester or a metal salt of a monocarboxy- 
lic fatty acid which has from 12-24 carbon 
atoms in the molecule. Examples quoted: 
Oleic or ricinoleic acid and their lead, cop- 
per, cadmium, aluminium or zinc salts in 


10.4.45, 
13.4.44, 


particular; esters of a _ glycol, glycerol, 

sorbitol. 

B.P. 590,049. Application date: 14.4.45. 
Convention date (France):  31.5.44, 


Accepted: 7.7.47. 
Improvements in or relating to Joining 
and Registering Devices for Moulding Boxes. 
B. Faure. 


B.P. 590,052. Application date: 
Accepted: 7.7.47. 

Improved Hot-Melt Compositions. W. E. 
F. Gates. To: Imperial Chemical Industries, 
Ltd. 

Sealing or coating composition comprising 
polythene (Alkathene grade 200) and chlori- 
nated naphthalene. Such coatings may be 
applied to steel and other metallic articles 
for rust prevention and may be stripped off 
before use; they are also useful for sealing 
stoppers and as sealing compounds for dry 
batteries. 


B.P. 590,071. Application date: 
Accepted: 8.7.47. 
Improvements in or relating to Electric 


11.4.45. 


4.10.44. 


ling Irons. W. T.: Warren Senior. To: 
e Lyteze Firelighter Co., Ltd. 
Sealing iron with removable heating 


element. 
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THE MICANITE & INSULATORS COMPANY LTD. 


Empire Works, Blackhorse Lane, Walthamstow, London, E.17 


Manufacturers of MICANITE (Built-up Mica Insulation). Fabricated and Processed MICA. 
PAXOLIN Laminated Materials. EMPIRE Varnished Insulating Cloths and Tapes. HIGH 
VOLTAGE BUSHINGS and TERMINALS, Distributors of Micoflex-Duratube sleevings. 
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YOU ARE RIGHT WITH NESTORITE 


























oh gsetcar” 
Se" | 
ee our Sales Director EXPLAINS WHY : 


There is no need for verbal ‘‘ Salesman- 
ship”? to prove the advantages of 
NESTORITE, since these are obvious to 
experienced Moulders. 

The Ferguson Sales Organisation has 
always preferred to concentrate upon 


While Government priority demands on 
our output continue, an additional duty 
of our Sales Department is that of 
ensuring fair distribution of all available 
supplies of Nestorite to Ferguson 
customers, and for whom everything 


plain facts, figures, and practical advice 


possible is being done in these difficult 
and assistance to its Customers. 


times. 


MERTON ABBEY - LONDON, S.W.19 


JOSE DELCLOS, Gignas, 39 Barcelona (2), Spain. 
EINAR HOLMARK, 19 GI. Kongevel, Copenhagen V., Denmark. 


A. S. HARRISON & Co., Pty. Ltd., 85 Clarence Street, 
Sydney, Australia. 


ANDRE BERJONNEAU, Boulevard des Batignolles, 33 Paris 
(Ville), France. 
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The Microscopic Examination 
of Plastic Materials 


VI.—Mouldings (Fillers)—(f) Fibrous Materials 


(Contd.) 


By J. H. WREDDEN, F.R.M.S. 


(Chief Chemist, Igranic Electric Co., Ltd.) 


on examined the possibilities 
offered by esparto-grass as a filler, 
it is now proposed to turn to another 
monocot fibre—that produced from the 
African fan palm, which yields crin 
vegetal. Whereas there exists a great 
morphological difference between these 
two plants, there are, nevertheless, certain 
characteristics on which crin_ vegetal 
fibre is similar to esparto. 

The crin vegetal fibre elements have a 
similar morphology and exhibit felting 
properties in very much the same manner 
as the esparto fibre element. Fig. 219 
shows some of the fibre elements at a 
magnification of 40 diameters; here it 
will be noticed that they are generally 
similar to the esparto fibre in size and 
shape, inasmuch as they have the same 
evenly tapered pointed ends. In some 
cases these elements are seen to have 
been subjected to growth modification, 
as far as shape is concerned, such as the 
element marked A and the pair 
marked B, which will be seen to be 
bent at a point somewhere along the 
body of the fibre, but in general the ends 
of these elements show a_ remarkable 
uniformity of size as indicated by the 
group of fibre ends shown at D. The 
structure shown at C is not the end of 
a fibre, but the point at which an element 
has been. cut during the preparation of 
the specimen for microscopical examina- 
tion. 

As the crin vegetal is mainly a leaf 
fibre, it will be appreciated that the com- 
mercial product may be expected to con- 
tain a proportion of extraneous matter 
adherent to the fibre proper. In practice, 


we find the fibre to be somewhat coarse 
and accompanied by a fairly consider- 
able proportion of extraneous matter. 
A portion of a whole fibre, as obtained 
commercially, is shown in Fig. 220, 
magnification 100 diameters, from which 
it can be seen that the actual fibre indi- 
cated to be occupying the dimension A 
is a clean, compact structure, but that it 
is covered on one side by a layer of 
extraneous tissue, shown to extend to a 
thickness B. 

This tissue consists of masses of thin- 
walled, soft, parenchymatous cells, which 
go to make up the live tissue and pith 
in the living plant and as such there 
must, of necessity, be present much 
protein matter and starch, sugar, etc. In 
the specimen illustrated, the extraneous 
matter is to be seen investing only a 
portion of the outer surface of the fibre 








Fig. 219.—Crin vegetal fibre elements. 
Mag. 40 diameters. 








Fig. 220.—Crin vegetal, whole fibre. 
Mag. 100 diameters. 


(which, it must be remembered, consists 
of an entire vascular bundle); this is 
because parts of the sheath of soft tissue 
have been removed either in the stripping 
of the fibre—although it would be far 
better if matters could be so arranged 
that this unwanted portion was entirely 
removed—or in the processing of the 
sample. In any event, it serves a useful 
purpose, in so far as it illustrates the 
thickness of the sheath, on the one hand, 
and clean outline of the fibre on the 
other. 

From the foregoirig it will be apparent 
that this fibre leaves much to be desired 
from the point of view of its being of 
use as a potential source of filling 
material, because the presence of the 
extraneous matter constitutes a serious 
drawback, by virtue of the necessity for 
removing it before entertaining any idea 
of reducing the fibre to the required 
form. Nevertheless, the material is 
worthy of closer examination, as, no 
doubt, the question of the removal of 
the unwanted portion could be brought 
to an economical basis if the demand for 
the cleaned fibre were sufficiently great. 

A consideration of the microscopic 
structure of the crin vegetal fibre must 
inevitably lead to certain conclusions, the 
chief of which is that due to the fact that 
the plant is a monocotyledenous variety, 
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Fig. 221.—Crin vegetal fibre elements. 
Mag. 100 diameters. 





the fibre when extracted consists of the 
greater portion of the vascular bundles; 
indeed, as there is so much soft tissue 
present, it is more probable that in the 
majority of cases the fibres are entire 
vascular bundles. This assumption 
clearly indicates the probability of the 
existence of xylem tissue elements in the 
fibre, which should be capable of demon- 
stration when the fibre is reduced to its 
constituent elements. 

In Fig 221, showing some of the fibre 
elements at 200 diameters, we see two 
distinct types of cell represented. The 
now familiar phloem tracheids are seen 
at A, while at B we see two typical xylem 
elements, one of which possesses a rela- 
tively smooth exterior surface, whilst the 
other is deeply serrated along one side, 
probably as a result of lying in juxta- 
position to a_ heavily lignified spiral 
vessel, which would account for the 
moulding of this side. It will be noticed 
that the xylem elements as seen in 
Fig. 221 are appreciably darker in tone 
when compared to the ordinary phloem 
tracheids at A. The reason for this lies 
in the use of safranine as a straining 
reagent, which is a powerful lignin 
stain; thus, it can be demonstrated that 
these- xylem elements are more highly 
lignified, as may be expected, by virtue 
of their deeper staining. At the same 
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time, the phloem elements show no signs 
of taking up safranine, thus indicating 
the absence of lignin, although it must 
be remembered that the elements were 
obtained in this condition by alkaline 
treatment, which, although not entirely 
removing the lignin from the more 
highly lignified elements, will in all 
probability be responsible for the entire 
removal of this substance from the 
phloem elements, which aré in _ this 
instance only very lightly lignified. 

Apart from these xylem elements, the 
phloem tracheids are characteristically 
lacking in outstanding details of micro- 
scopic structure, which might be of 
assistance in identification; in fact, one 
might almost claim the structureless 
nature of the elements as their best guide 
to identification. In general, the fibre 
elements are possessed of unusually thick 
walls and a very narrow lumen, as seen 
in Fig. 222, which shows one of these 
elements at a magnification of 550 
diameters under polarized light with the 
system crossed. 

From this illustration the thick walls 
and very narrow lumen of the element 
are easily distinguishable. The effect of 
this will be to stiffen the element and 
keep the lumen open, so that complete 
impregnation of the unit should be rela- 
tively easy to accomplish provided that 





Fig. 222.—Crin vegetal fibre element 
showing narrow bore. Mag. 550 diameters. 
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Fig. 223.—Crin vegetal fibre element 
and pith cells. Mag. 100 diameters. 


the ends of the bore are open so as to 
allow free access’ of the resin. The 
reason for this will be appreciated when 
it is realized that penetration through the 
walls cannot be relied upon in this case, 
as the micellar structure would appear 
to be very close indeed, as may be con- 
cluded from the fact that it was not 
possible to demonstrate the existence of 
any structure, spiral or otherwise, in this 
particular specimen. So that any 
assumption involving the possibility of 
impregnating the element through the 
walls should be ignored. 

Thinking along these lines, then, it is 
clear that a filler consisting of entire 
elements of this nature would possess 
one inherent drawback, inasmuch as each 
element would contain a pocket of air in 
the form of its lumen. Although this 
may be regarded as being mitigated to 
some extent by the small proportions 
of the pockets, as the ideal concept 
visualizes perfect homogeneity with no 
air at all present, we must, of necessity, 
acknowledge the existence of this dis- 
advantage, which may be offset to a not 
inconsiderable extent by using the 
material in the finely cut up form, 
as previously suggested, hereby insur- 
ing that the maximum number of 
elements have at least one end of the 
lumen open, so that the resin may fill it 
with the least difficulty. 
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The presence of the extraneous matter 
in this fibre will, of course, constitute a 
factor requiring serious consideration 
when evaluating this material, as the 
relatively high proportion of this type 
of tissue is a disadvantage which is not 
easily overcome. There are two distinct 
types of cell to be found in this soft 
tissue, consisting of thin-walled: paren- 
chyma, as shown in Fig. 223 at a 
magnification of 100 diameters and from 
which it can be seen that they are typical 
cells of their kind with very thin cellulosic 
walls. 

These cells lie farthest away from the 
vascular bundles in the general structure 
of the leaf as they are the remnants of 
what is known as the pallisade tissue, this 
is that most important of structures 
which is responsible for the operation of 
photosynthesis in the plant. In life this 
tissue consists of a layer or layers of the 
elongated cells shown orientated on end 
(hence the name pallisade). The cells 
arranged in this manner form a layer 
immediately beneath the thin transparent 
cuticle of the upper surface of the leaf. 
They contain numerous chlorophylacious 
bodies known as chlorophasts, which are 
responsible for initiating the whole chain 
of reactions, ending in the production of 
starches and sugars. As the walls of 
these cells have to function as semi- 
permeable membranes, their extreme 
thinness will be appreciated. 

In the condition in which these 
pallisade cells are found in the com- 
mercial fibre, they are a constituent of 
“dead” tissue and as such contain no 
protein or organic matter, which is clearly 
the case with the cells illustrated, hence 
they are merely minute bags of thin 
cellulose film and in regarding. them as 
an impurity it is necessary to take into 
account the manner in which they 
function as such. Thus, so far as 
mechanical properties are concerned, 
they would be responsible for a consider- 
able loss of strength, but they would not 
constitute such a serious menace if their 
presence were judged by their effects 
‘on the electrical properties of a moulding 
produced from powder containing this 
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Fig. 224.—Crin vegetal fibre etements and 


extraneous soft tissue cells. Mag. 100 
diameters. 
material as a filler. However, as a 


material has to be evaluated on its total 
effect, as both mechanical and electrical 
strength are the characteristics required, 
we must classify this tissue as an 
impurity. 

The pallisade tissue, however, consti- 
tutes only a small: fraction of the total 
extraneous matter as it lies along only 
one side of the vascular bundle. The 
greater part of the bulk of this impurity 
is made up of the spongy tissue of the 
leaf, which consists of cells concerned 
with the other life processes of the plant. 
A group of these is illustrated in Fig. 224, 
magnification 100 diameters. It will be 
noticed from this photograph that these 
cells are much smaller than those found 
in the pallisade tissue, and, what is more 
important still, they distinctly show the 
presence of nuclei, which indicates in turn 
the presence of appreciable quantities of 
protein matter and, very likely, sugars 
and starches. The-detrimental effects of 
these substances, when present in a filler, 
need no emphasis; sufficient to say that 
they are the least desirable of the sub- 
stances to be found in this extraneous 
matter, and, unfortunately in this case, 
they are present in the greatest proportion. 

In summing up the _ information 


obtained about this fibre, we may say 
that the fibre 


itself shows some not 
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Here are a few of the special base papers we 
make for industry. Nearly 200 years of 
papermaking experience together with exten- 
sive modern research and control are behind 
these and many other papers. This experience 
and knowledge assure the high quality and 
regularity of our papers. The good name 
of your product, whether it be Abrasive Sheet. 
Milk Container, or Laminated Plastie. relies 
on the base paper. Although paper is*searce, 
let us begin research for you now so that 
when raw materials are more 
plentiful we shall be ready to 
give you just what you require 
for your especial needs. 


Muggs a ) RESEARCH AND DEVELOPMENT ALWAYS PAY 
MVVBGING TEAPE 
LEYLA Ae 


WIGGINS TEAPE & ALEX PIRIE (SALES) LTO, ALDGATE HOUSE, MANSELL STREET, LONDON, E.j 
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While it is neither necessary nor desirable to use yn 

a sledge hammer to crack a nut, it is a fact that in the plastics 
moulding trade large articles can only come from large presses. P 
It is equally obvious that very large numbers of articles can only Zz 
be produced in a short time from a very extensive plant. al 
WwW 
The Walthamstow plant of British Moulded Plastics is both “ 
extensive and flexible—in fact it is one of the few moulding “" 
plants in Great Britain capable of undertaking large production ti 
: le 
runs of large mouldings. fe 
Q 
ti 
st 
BRITISH MOULDED) PLASTICS LTD. is 
AVENUE WORKS * WALTHAMSTOW AVENUE + LONDON + €-4 b 
e 
A NATIONAL PLASTICS COMPANY b 
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Fig. 225.—Phormium tenax, whole fibre, 
showing contamination. Mag. 100 diameters. 


inconsiderable promise as a raw material 
for filler manufacture, but owing to the 
presence of appreciable quantities of 
undesirable matter, its utility is much 
decreased; indeed, one would be justified 
in saying that with this latter present, the 
fibre, as found commercially, is of very 
little use to the plastics industry, for the 
aforementioned purpose. On the other 
hand, if it is capable of being produced 
as a Clean fibre, then its latent possibilities 
are much greater, provided always that 
the cost is low enough to warrant its use. 

The fibre known as New Zealand flax 
is extracted from the leaves of the flax 
lily (Phormium tenax), native to New 
Zealand, where it is cultivated, although 
also grown in various parts of the world 
when climatic conditions allow. The 
leaves of this plant develop to a consider- 
able length, often well over 5 ft.; this 
means that the fibres are long in propor- 
tion and they are extracted from the 
leaves by a preliminary scraping process 
followed by a combing out operation. 
Owing to the smaller proportion of other 
tissues in the leaves as compared to the 
stem, the difficulty of extracting the fibre 
is not so great and hence a retting process 
is unnecessary, as with the stem fibres, 
but as can be expected with mechanical 
extraction, the fibres are in the form of 
bundles of unequal size; they may, how- 
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ever be quite easily separated by mild 
friction. By these means it is possible to 
extract some 10 to 14 per cent. of fibre 
from the 20 per cent. contained in the 
leaves (on a weight basis) which would 
seem to suggest that the process of 
extraction might be improved somewhat 
so that the maximum amount of fibre 
might be extracted. 

In general, the comniercial New 
Zealand flax fibre is very white in colour 
and soft and flexible, possessing lustre to 
a high degree. These facts, when taken 
into consideration with the strength 
exhibited by this material, would appear 
to indicate possibilities for its use as a 
filler for light-coloured mouldings based 
on the clear resins. An indication of the 
tensile strength of this fibre is given by 
the following comparison of ordinary flax 
and hemp:— 








Tensile 
Fibre strength 
arbitrary 
Phormium tena és ae be 100 
. a a <a Se 49.5 
Hemp .. we oe di PP 79 








It will be seen that common flax is only 
about half, and hemp about three- 
quarters the strength of Phormium tenax. 

Being components from a monocot 
leaf, the fibres of Phormium tenax are 
similar in structure to those of crin 
vegetal, thus they are constituted in the 
main of fibro vascular bundles, which, in 
the living leaf, are distributed throughout 
the parenchymatous tissues. Although in 
the case of New Zealand flax the leaf 
is large and flat, and not rolled up as in 
the case of Esparto grass, from this 
observation it may be expected that in the 
extraction of the fibre a certain amount 
of extraneous soft-tissue substance will 
be taken out with it. Thus we find in 
practice that pieces of parenchyma, and 
even, in most cases, the epidermis, are 
adherent to the fibres as used for com- 
mercial purposes. The extent to which 
this may exist is well seen in Fig. 225, 
showing a piece of contaminated fibre at 
a magnification of 100 diameters, and 











Fig. 226.—Phormium tenax, whole fibre, 
Mag. 100 diameters. 


from which it will be noticed that the 
actual fibre occupies only a minor portion 
of the whole, as evidenced by the central 
black band dimensioned at A. On the 
upper side of this fibro-vascular bundle 
we see a layer of dense pallisade tissue 
B, and on the lower side a wide area of 
soft. parenchymatous tissué C. 

Although in this case there is a great 
deal of this extraneous tissue present, it 
should not be concluded from this that 
the commercial fibre in general is every- 
where covered by it, for this is not the 
case; rather do these incrustations occur 
in isolated spots along the length of any 
given fibre, due to greater adherence of 
the soft tissues at these places, but 
whereas the percentage of extraneous 
matter is small, it is by no means insigni- 
ficant when considering the New Zealand 
flax fibre, with regard to any possibilities 
it might have to offer as a filling material. 
It will thus be apparent that, once again, 
we have encountered a material suffering 
from the initial disadvantage of requiring 
pretreatment in order to remove 
unwanted substances before it can be 
used. 

Having obtained some idea as to what 
to expect regarding the extraneous matter 
present, let us now examine the fibre in 
its cleaned condition. A portion of the 


clean Phormium tenax fibre is shown in 
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Fig. 226, at a magnification of 100 
diameters. No special efforts were made 
to clean this specimen; rather was it 
chosen as being a typical example of the 
commercial fibre when relatively free 
from extraneous matter. It will be seen 
from the photograph that there are stil! 
soft cells adhering to the outer surface 
of the fibre, such as those shown at A. 
It is the presence of similar elongated 
ceils, of an epithelioid nature, which is 
responsible for what appears to be cross 
markings in this fibre, as shown at B, 
which are, in fact, the end walls of the 
cells just mentioned. However, the 
extraneous cells in this instance are insig- 
nificant in comparison to the fibre, which 
when compared to the previous example 
(Fig. 225) is seen to be very much cleaner 
in general. 

The fibre itself may be seen to be com- - 
posed of densely compacted elements 
which are possessed of even bores. This 
is seen by reference to those marked C, 
which are visible by virtue of their being 
filled with air, which is left in situ with 
this end in view. 

In so far as the microscopical] structure 
of the Phormium tenax fibre is concerned, 
the elements exhibit the characteristic not 
commonly found in other fibres, of being 
easily separated from one another, in spite 
of the fact that they are lignified through- 
out the wall thickness of the cell, although 
it should be remarked that the total lignin 
content is small. Thus Matthews* quotes 
the following analysis of New Zealand 
hemp as being due to Church:— 





Ash 0.63 per cent. 
Water... én aa ‘in .: 11,61 per cent. 
Gum (and other water solubles) .. 21.99 per cent. 
Fat me e ‘- : .. 1.08 per cent. 
Pectin bodies (lignin, etc.) 1.69 per cent. 


Cellulose . 63.00 per cent. 





Here it will be apparent that the lignin 
at most can only be in the proportion of 
1.69 per cent. Apart from this, there does 
not appear to be any median layer present 
in the gross fibre, as found in other 
materials, which is in all probability the 
factor having the greatest influence on 





* Matthews, “ The Textile Fibres ” (Wiley). 
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Copia 


Here is the new plastic for 
which the trade has long waited. 
More durable than ever and first in 
the fashion news because of its smart matt 
finish, ‘“Craylene" is made in a range of 
attractive and translucent shades. Ideal for rain- 


wear, curtains, umbrella covers, bathing caps, etc. 


Enquiries to Plastic Section : 
THE GREENWICH LEATHERCLOTH CQ..LTD. DUREX WORKS, ST. MARY | KENT 
Telephone: Ravensbourne 4674 


kngules 103 
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Fig. 227.—Phormium tenax, showing ends ot 
fibres fitting together. Mag. 140 diameters. 


this ease of separation. In spite of this, 
however, we have seen that this fibre is 
appreciably stronger than others of simi- 
lar quality, such as hemp. 

This strength is probably due to the 
close-packed nature of the structure. In 
Fig. 227 we see three fibre elements at a 
magnification of 140 diameters, from 
which it will be seen how closely the fibre 
elements are fitted together, the end of the 
element marked A tapering down to a 
fine point and fitting very closely between 
the other two elements shown. The 
dotted lines, such as those shown at B, 
are, in reality, air bubbles in the bores 
of the elements, which serve to show the 
narrow lumen so characteristic of this 
fibre. 

The elements themselves are regular, 
and the thickening of the cell wall is also 
regular. As a general rule, the surface of 
the fibre element is smooth, although at 
times it is possible to detect an odd ele- 
ment here and there, which is wavy and 
irregular in outline. Such an element is 
seen at A (Fig. 228), at a magnification 
of 100 diameters; although this element is 
not exactly in the plane of focus, it is 
sufficiently sharp for the irregular outline 
to be distinguished. Two typical ends of 
elements are seen at B, from which a 
good impression of regularity of the ends 
may be obtained. 
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Fig. 228.—Phormium tenax fibre elements. 
Mag. 100 diameters. 


With regard to their physical dimen- 
sions, the fibre elements of Phormium 
tenax vary from 5 to 15 mm. in length 
and from 10 to 20 uw. in diameter, so 
that it will be seen that the average L.B. 
ratio is in the region of 550 to 1. This — 
figure will, of course, be unsuitable in a 
filler, so that again we have a material 
which promises to be more efficient when 
used in the “chopped up” form rather 
than when it is reduced to its histological 
elements. ; 

In transverse section these fibres are 
almost circular, with the diameter of the 
lumen generally somewhat less than the 
thickness of the wall. This indicates a 
fibre element possessing an open lumen, 
which, as we have seen, may be expected 
to facilitate the impregnation of the filler 
particle; but in evaluating this fibre for 
use as a starting material for fillers, the 
great disadvantage of the quantity. of 
extraneous matter present should be 
taken into account. However, as has 
already been suggested, it is highly prob- 
able that in the event of the demand for 
a clean fibre of this sort being high 
enough, the question of producing a 
material of the desired quality would, no 
doubt, be thoroughly considered, and 
the economical production of a clean 
fibre developed. 

(To be continued.) 
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was shut down for overhaul and was still 
active. The yields were 96-97 per cent., 
of which 2-3 per cent. was mechanical 
loss. The principal by-product is 
ethylidene dichloride. 


F.L.A.T. Final Report 886.—Existing 
reports on melamine are not clear with 
reference to either process or capacity; 
nor do they contain adequate informa- 
tion on the usage of materials which per- 
mit estimates of manufacturing costs to 
be made. In the present. report, which 


has been based on a visit to the IG. 
Melamine plant at Fechenheim, there are 
operating instructions for the plant, and 
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F.1.A.T. Final Report 1071.—Two p.o- 
cesses for chlorinated polyvinyl chloride 
are described in detail in this report; one 
deals with solvent, the other with suspen- 
sion chlorination. The product with 
highest softening point was used mainly 
for fibres and textiles; the other product 
with highest solubility for lacquers and 
adhesives. Two inherent objections to the 
use of chlorinated polyvinyl chloride were 
its relatively low melting point and 
its instability in light and heat. A remedy 
to the first was tried through the 
chlorination of the copolymers of vinyl 
chloride, but this work was dropped be- 
cause the cost of satisfactory copolymers 
was found to be too high. The objection 
of instability was partly overcome by the 








also considerable detail regarding cost of 
conversion. 


use of stabilizers, which 





included di- 
oxydiethyl sulphide and thiodiglycol. 
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This is the eleventh in a series of notes by the B.I.P. Development Department 
on the problems of the moulder and designer. B.I.P. will send a copy of the 
previous notes on request and will welcome comments and enquiries. 


moulded hinges 


The production of slender moulded hinges 
in Beetle may turn out to be rather heavy in scrap with 
frequent replacement of coring pins if the proper technique 


is not used. 


Research has been undertaken on this problem to prescribe 
the best methods of moulding a hinge as illustrated in 


Fig. I. 


Piano wire has been proved best for coring pins and it 
should be of a minimum diameter of 0.072 in. The 
knuckle diameter of the hinge should be not less.than 
# in. and, provided preheating (preferably H.F.) 
and pressure or flow control are used, trouble and 


scrap should be eliminated. 








yi 
if 






Fig. 1 


Fig. 2 








A.— Moulded Knuckles 
SKETCH OF PIN 


Fig. 2 shows what happens when normal 
moulding methods are used without pre- 
heating or flow control. The withdrawal of 
the coring pin, due to the straightening and 
flexing which it undergoes in being with- 
drawn, has been proved to require a pull of 
50-60 lb., and in some cases as much as 80 Ib. 
The coring pin becomes fatigued, heavy wear 


BRITISH INDUSTRIAL 





B.— Mould Knuckles 
IN CIGARETTE CASE MOULD 
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C.— Core Pin 


is caused to the coring pin hole in the mould, 
and tightness of fit of the hinge in the 
moulding results. With the correct method 
described above good mouldings with smooth 
and fast production will result, and the 
withdrawal of the coring pin will need a pull 
which never exceeds 40 lb. and is usually 
between 10 and 20 lb. 
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SPECIALITY EQUIPMENT 
FOR THE PLASTIC INDUSTRY 
IS NOW IN 





SX 


ISVS FULL PRODUCTION 


SS 





Early deliveries can now be quoted for the 
following: Die-casting Dies ¥% Moulds for 
Plastic Materials %& Steel Brands, Stamps, 
Nameplates, Metal Checks, Labels, etc. ¥ 
Die-sinking and Engraving Work ¥& Jigs and 
Fixtures—Special Machines, etc. All enquiries 
promptly dealt with ! 


POTTS ENGINEERS LTD. 


DUstp FIRTH TERRACE, NEWTOWN, LEEDS 
'F YOU HAVE ANY PROBLEMS SEND THEM TO US Telephone: LEEDS 23522 











KEEP THINGS MOVING — 


YOUR OUTPUT 


Whatever you are packaging, transporting, 
assembling or processing, remember it’s 
“faster on a Flowline.”” The Flowline 
Standardised Conveyor System 
is mechanical handling in its 
simplest, most efficient, and 
most economical 
form. Write for 
FLOWLINE Handbook: 
Fisher & Ludlow Ltd., 
Gridway _ Division, 
Dept. 9, t1o/t1t 
: Strand, London, 

4 W.C.2. ’Phone 
LIMITED Temple Bar 

el 2755. 


5-8, ST. ERMIN’S (WEST SIDE), 
CAXTON STREET, WESTMINSTER, S.W.! 
Telephone - - - WHITEHALL 1878/79/70 
Telegrams - ELGARCON, SOWEST, LONDON 
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Take all you 
can carry! 
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Make it your ambition to 
own your full share of 
these new Savings Certi- 
ficates. Every one be- 
comes 13/- in ten years. 
That’s an increase of 30% 
tax free. And you can 
) hold a thousand in addi- 
tion to any other Savings 
Certificates you have. Get 
them from your Bank, 
Post Office or Savings 
Group. Every Certificate 
you buy helps the Silver 
Lining Campaign. 


£500 becomes £650 


in 10 years 








Lesued by the National Savings Committee 
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machine tools 
OF NUMEROUS TYPES 


Government Surplus machine tools 
available NOW at attractive prices. 
YOUR opportunity to get better 
equipment and increase production. 


DISPOSAL CENTRES, where records 
of all machines available may be 
inspected, are open to the public for 
enquiries from 10 a.m. to 4 p.m. 
Monday to Friday inclusive :— 
BIRMINGHAM 
C.M.L. Buildings, Great Charles Street. 


BRISTOL 
8/9 Elmdale Road. Bristol 8. 


CARDIFF 
Imperial ‘Buildings, Mount Stuart Square. 


iW 
21 Glassford Street. 


DS 
10 Bank Street, off Boar Lane. 


LONDON 
Room 0088, Ground Floor, Thames House 
North, Millbank, S.W.1. 

MANCHESTER 


Britannia House, Fountain Street. 





ISSUED BY THE MINISTRY OF SUPPLY 
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POWDERS 
SHEETING 


TUBING 


MADE FROM 


£8 


LPS 
Aye 
~~ Paastics Division 
Foleshill Road, Coventry. Telephone: Coventry 88771 


OCTOBER, 1947 








RAW MATERIALS FOR 
PLASTICS & LACQUER 
INDUSTRIES 


NITRO CELLULOSE SOLUTIONS 
NITRO CELLULOSE in all forms 
CELLULOSE ACETATE in all forms 
POLYSTYRENES 

POLYTHENE, etc. 

PERSPEX SCRAP 


Samples and technical information 
gladly on request 


ALFRED HARRIS & CO. LTD. 


Reclaimers and Refiners 


TOWNSHEND TERRACE, RICHMOND 


Telephone: Richmond 0028-9, Surrey 








a. 


COULD HAVE TOLD 

ALIE... if he had tried, 

;‘\s=/ but it is impossible for the 

ea Synchronome Electrical 

apts! Impulse Clocks to do so. 

They do not depend on the Electricity 

Supply for their timekeeping or for their 

continuity of operation. ‘They are installed 

all over the world and the Master Clock 

embodies the fundamental principles of 

the Free Pendul installed at G h 

Observatory by the Synchronome Company 

which has held the world’s timekeeping 
record since 1925. ; 

Supplied on rental terms including full 

maintenance or can be purchased outright. 

Write for full technical details of the SYN- 

CHRONOME Clock and time recording 

systems for Factories, Offices, Public 

Institutions, Schools, etc. 


SYNCHRONOME CLOCKS 
cannot ! 





THE SYNCHRONOME CO., LTD. 
ABBEY ELECTRIC CLOCK WORKS 
W OODSIDE PLACE, MOUNTY 
PLEASANT, ALPERTON, WEMBLEY. 
Telephone : WEMbley 3643. 

















SUPPLIES FROM STOCK 
CASEIN 


SHEETS RODS TUBES 
CATALIN CAST SYNTHETIC RESIN 


SHEETS, RODS, TUBES, PROFILE SHAPES 
P.V.C. 


Sheeting 48” wide—6/8 thou thick 
Also 30-35-40-60 thou thick 


CELLULOSE ACETATE SHEET 


from 0.05 to 7 m/m. thick, 
Opaque and Transparent 
“CRINOTHENE” 
Acetate Sheets for Lampshades— 
all colours 


CELLULOID 
“PERSPEX’’ BRAND ACRYLIC 
RESIN SHEETS 
from 1/24” to 1°—Clear and Coloured 
EBONITE 


SHEETS RODS 
MOULDING & INJECTION POWDERS 


GILBERT GALEA 


MERCHANT IMPORTER-EXPORTER 
Established 1918 
Dominion House, 
Bartholomew Close, London, _ €E.C.! 
Phone: MONarch 3994 & 6770 
Grams: Gilgalbert, Cent, London 
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SELLOTAPE solves the trade moulder’s difficult problem 
of counting and grouping an infinite variety of mouldings 
of different shapes and sizes for packing and despatch. 
No more bothersome discrepancies to aggravate customers 
and harass overworked staffs. Let us show you how 
SELLOTAPE can serve you in this and other ways . . 
No obligation, of course. 


GORDON & GOTCH LTD. 
\ i Dept. PL. 4, 75/79, Farringdon Street, London, E.C.4, 
\ ‘ 


SELF-ADHESIVE CELLULOSE TAPE 









Ye, ae shee erin 


908 be and Pres 
4, Op89'5 SAM 
vs Op rises okies Be 


eS 


520, KINGSLAND ROAD............ LONDON, E.8 
Established 1906 Telephone: Clissold 1972, 3 lines 
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ALMEX 


Exchange Buildings, 
Stephenson _ Place, = 
BIRMINGHAM, 2. 


26, Corporation St., 
MANCHESTER, 4. « 


CUPREX LTD., METROPOLITAN 
120, Moorgate, * 9641 
LONDON, .C.2. 


LIMITED 
MIDLAND 
0682 


BLACKFRIARS 
0301 


We are stockists of 1.C.I. 
“ PERSPE xX 99 Acrylic 


Sheeting 


ae « CRINOTHENE” 


Our “‘PERSPEX”’ service includes cutting 
to size, edge oye 3 and dyeing. Letus 
quote you for the job you have in mind. 


We also supply powders for 
INJECTION MOULDING 


CELLULOSE ACETATE = éxor 
and POLYSTYRENE =~ a 


POLYTHENE and P. V. CF. = on 


Samples and Quotations sent on request 
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KENUT TUF. 


FOR FASHION 
AND NOVELTY 
ARTICLES 


AND ALL INDUSTRIAL 
AND DOMESTIC 
APPLICATIONS 


FELTHAM.MIDDLESEX fe/tham ood 








At 2: ata 


TC & HOPKINS LTD 


31, THEOBALDS ROAD, LONDON .W.C.I 
Telephone: HOLBORN 2736-7 








Mica Lubricant 
and Filler ... 


N.S.S.A. Steam-water Ground Mica is a 
white paper filler and lubricating coating 
for other fillers to enhance their flow 
and thermal and electrical insulating 
properties. 

Use as filler in paper to be coated with 
resin or varnish, then build up and press, 
roll or mould. 

Coat ordinary mica- powder with N.S.S.A. 
and then use as a filler for moulding 
powders: to make them heat resisting 
and more reliable electrical insulators. 
Ideal filler for Plastic moulding powder 
and rubber. 


Samples and Prices on Application 
Technical Data 


The Wall Paper Manufacturers Lid. 


MICA BRANCH 
GRESHAM RD., OSMASTON RD., 


DERBY 
Tele: Telephone: 
Mi BRANCH, DERBY DERBY 45761 
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Is YOUR VOLTAGE 
all over the place ? 


Why not make" your process heaters inde- 
pendent of voltage fluctuations ? 


The Energy Regulator maintains constant 
input to heaters despite normal or abnormal 
variations of voltage. 





Prevent spoilt batches by fitting Energy 
Regulators in place of control resistances. 
The Type ER.3 unit controls up to 3.5 kW. 
at 230 V. A.C. or D.C. : 


Full details in publications R.12/51 and 
ER.10/81. WRITE NOW ! 


SUNVIC CONTROLS LTD. 
Stanhope House, Kean Street, London, W.C.2 


POPP EEE) aI” 


TAS/SC167 


Dust lor Z means Cleaner and 


Healthier Factories 


Safeguard workers who operate grinding, 
polishing or linishing machines engaged on 
plastic, or metal, materials from the ills 
arising from inhaling dust given off at these 
tools. Fit each machine with the “Visco” 
Dust Collector illustrated and keep the 
atmosphere around the machine free from dust. 
Dust freed from the wheels during grinding or 

polishing is drawn into the Unit and away 
from the worker. We have several models, 
one of which will solve your dust problem. 
Ask for publication 469. 


vYIsCcoO 


ENGINEERING CO [Tp 
STAFFORD ROAD. CROYDON 
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[ULpry 
UCTS rrp 


Pioneers in the Plastic Field, there is 
no class of moulding which Moulded 
Products Ltd. cannot undertake and 
after years of practical experience an 
organisation of designers, research 
workers and skilled technicians has 
been established which is superbly 
equipped to meet the specialised needs 
of manufacturers who require plastic 
parts or accessories of the highest 
quality finish within precision limits 


at economically competitive prices. 


ies 


A Technical Representative 
is available to discuss 
moulding problems at your 
own premises, if desired. 


MOULDED PRODUCTS LTD., 


CHESTER ROAD, TYBURN, BIRMINGHAM 





Send for 
lis 


THERMO - COUPLE 


SURFACE CONTACT 
PYROMETERS 


py platen 
i con. ya mouldi machine . 
temperatures. A ating trance ry 
requirement of the plastic 
ETHER LTD 
TYBURN RO., ERDINGTON, B’HAM, 24 


LEPHONE: EAST 0276/7 











that aids 
identification 
simplifies grouping 
assures accuracy 
provides safe 
attaching and 
speeds movement? 


6 
TRANSOTAPE 


self-adhesive 
cellulose tape 


May we send you specimen 
roll? 


John Gosheron & Co Ltd 


GAYFORD ROAD LONDON W i2 
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DURESTOS..... 


THE HIGH-STRENGTH ASBESTOS MOULDING MATERIAL 


is suitable for high and 
low pressure moulding 


A product of intensive research, ‘‘ Durestos” 
is a blend of asbestos and resin. Supplied 
as a felt-like sheet, it is suitable for moulding 
by normal techniques into curved shapes, 
tubes, rods, and pressing into flat sheets. 
Low pressure methods using less than 50 lb. 
per sq. in. yield excellent results ; ‘“‘Durestos” 
is a very effective facing material for honey- 
comb and low-density products. 


TURNER BROTHERS ASBESTOS 
COMPANY LIMITED, ROCHDALE 


xlix 

































RANSPAR:NT 
CELLULOSE ACETATE, 
Wy xsuatine, SHEETS. 
te IGHT, FULMS, 
XCEPTIONAL MOULDING POWDER 
EA aan AND KUGID 
IN QUALITY ' TRANSPARENT 
LUNTAINERS. 
MILL STREET, 2 
4UNGSTON-GN-THAMES, 





Telephone: KINGSTON 1860, 
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yAIGH? 


for STEARINES 


Supply shortages have compelled us 
to reduce appreciably the number 
of grades of Haigh’s Stearines. Even 
so we maintain a range sufficient to 
meet your requirements, and you 
can always rely on a good product 
backed by helpful service. 

Please let us know your usage, 

and we will submit samples. 


o. LTD. 
N HAIGH & C 
si CLAYFIELD OILWORKS.2Ks 


SLAITHWAITE 
e 


Telephone : Slaithwaite 266/267 
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HAROLD E. 


PEACE (/3 

















OPPORTUNITIES 
IN PLASTICS 


A most informative handbook entitled ““OPPORTUNITIES 
IN PLASTICS”’ is now available for distribution. This 
guide discusses in considerable detail the prospect of 
careers in all branches of the Plastics Industry—know- 
ledge required, salaries, possibilities of promotion, and 
so on—and explains how you may prepare for these 
opportunities through our modern home-study courses. 
We specialise in Plastics training and our courses are 
authoritative, up to date and oonprnnaass. a, 
range of our tuition is wide, cevering Elem 
Instruction in Basic Subjects, PLASTICS. TECHNOLOGY, 
coaching for the CITY AND GUILDS EXAMINATIONS, 
and specialised instruction in such specific branches 
of the industry as:— 

Plastics Mould Design, Plastics in the Paint, Varnish and 

Lacquer Industries, Plastics Costing and Estimating, Plastics 

for the Aircraft Industry, Plastics for the Electrical Industry, 

Plastics for the Building Industry, — in Sales Pro- 

motion, Plastics in Textiles, D Plastics, Sy 

Rubber Technology, a 


All courses are conducted under a guarantee of 


“SATISFACTION OR REFUND OF FEE” 
“OPPORTUNITIES IN PLASTICS’’ will be —_ - 


request, free and without obligation. The book 
contains so much useful information and guidance 
that whatever your interest in plastics may be, you 
should make a point of writing for your copy at once. 


BRITISH INSTITUTE OF 
PLASTICS TECHNOLOGY 
2, Shakespeare House, 

17, Stratford Place, London, W.1 














For the grinding of 

all kinds of Powders, 

Chemicals, Minerals, 

Colours, Paints, Enamels, 

etc. Supplied lined with 

hard Porcelain, Silex or special . 
linings, and can be re to suit 
particular classes-of work. 

Send for our f.-.e illustrated literature. 
STEELE & COWLISHAW, LTD., 
Engineers 
(Dept. No. 27). COOPER STREET, 
HANLEY, STOKE-ON-TRENT. 
London Office: 329, High Holborn, W.C.1. 
Telephone: Holborn 6023. 


Healy + 4 Conlay's Frpohrianee in Grending 
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- A casual observer of the architecture of the 
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Union of South Africa would probably 
place more emphasis on the sky-scrapers .., 
of the Rand than on the spacious old Early { 
Dutch houses which form such a pleasant 
decoration to the countryside of Cape 
Province. 

There are, however, numerous examples 
of this attractive form of architecture still 
remaining. Many of them, as in the case 
of Groot Constantia near Cape Town, were 
designed as chateaux for the vineyards 
which still surround them and have served 
as centres for the wine industry ever since 
the seventeenth century. The wine industry 
in turn has done much to contribute to 
the prosperity of the Union in general and 
of the port of Cape Town in particular, and 
continues to hold its own today in the 
busy and expanding commercial life of 
the Union. on -_ 

Fall and up-to-date information from our branches in South Africa on the state and trends 
of local markets is readily obtainable on request. 


BARCLAYS BANK ie 
(DOMINION, COLONIAL AND OVERSEAS) 


HEAD OFFICE: 54 LOMBARD STREET, LONDON, E.C.3 (eco) 
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CELLULOSE CABLE LACQUERS AND VARNISHES | 


CELLULOSE ACETATE MOULDING POWDER 





INDUSTRIAL LACQUERS AND PAINTS 
BOWDEN WIRE LACQUERS 


P.V.C. COMPOUNDS 


All made from virgin materials 


by 
EAST ANGLIA CHEMICAL CO., LTD. 


Tel.: Aycliffe 3236 
AYCLIFFE | peat ca Darlington DARLINGTON 
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PLASTIC MOULDINGS|||W. DAGE & SONS 


CASEIN TURNINGS “ 


PACKAGING SPECIALISTS 

















To your particular requirements ALL SIZES OF NEW AND 
_—__ ONCE USED CARTONS 
FREDERICK W. EVANS, LTD. SUPPLIED FROM STOCK 
PLASTIC WORKS, LONG ACRE, Classified columns for full details. 
BIRMINGHAM 7. 34, LANGSIDE CRESCENT, SOUTHGATE, 
TELEPHONE :—EAST 1286 and 1287. N.14. PALMERS GREEN 5087 & 9916 
> LONDEX 


PROCESS TIMERS 


Synchronously driven and 
condenser charge/discharge 
Timers. Automatically self- 
resetting and hand-resetting 
types for controlling all 
kinds of industrial processes, 
plastic presses, chemical 
actions, welding, etc. 


Ask for leaflets PT/PL 


LONDEX LTD LS 


6258-9 


f M.C.M. (TOOLS) LT. 


DESIGNERS & TOOLMAKERS 
FOR 
COMPRESSION, TRANSFER 
AND INJECTION MOULDS. 
JIGS AND FIXTURES. 





























cues 






M.C.M. (Tools) Ltd., 
12, DENMARK ST., 


ASTON, 
BIRMINGHAM, 19. 


HENRY BUICHER & CO. 


* AUCTIONEERS, VALUERS 


and SURVEYORS 
ELECTRIC WIRING SYSTEM for 
Specialising in the Valuation and Sale FACTORIES, OFFICES AND HOUSES 











207 ANERLEY. ROAD LONDON $.£.20 



























of APPLICABLE TO ANY SYSTEM OF BUILDING 
FACTORIES, -PLANT and Write for illustrated brochure to 
MACHINERY e| PROVED AND PRODUCING PROPERTIES Ltd. 
5, Cheapside, London, E.C.2, or 
73, Chancery Lane, London, HARTLEY ELECTROMOTIVES, LTD., 
TEL.: HOLBORN 8411 (5 lines). W.C.2 57, Victoria Street, London, S.W.1 













FOR RUBBER AND PLASTIC 
DIES OR MOULDS —AND 
SPECIAL peace 


ig LAW 





he 


Makers of all 
types of repe- 
tition products 
from the bar in 








DA-C'L and REPETITION a 


POOLLANE - LANGLEY - BIRMINGHAM 
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KNOCK IT! DROP IT! YOU CANT CROCK IT! 


Not least among the attractions of Astral suitcases is their finish. Aluminium 
Alloy gives them lightness and strength, streamlined design imparts 
modernity, but it is their finish that gives them irresistible sales appeal. 
Polythene, sprayed through the flame of the Schori 

Pistol, fuses to the Alloy, and gives a surface of 

great beauty, that will not 

crack, chip or fade; a finish 

that will resist extremes of 

weather, oil, acids, chemicals 

and a lifetime of travelling. 

Maybe Schoti-sprayed Poly - 

thene could solve your finishing problems. 


Licensees throughout the country. 


Photograph by permission of 
the Heston Aircraft Co., Ltd. 


manufacturers of ASTRAL r) P 
Personal Luggage. WV ; 


SCHORI METALLISING PROCESS LTD., BRENT CRES., NORTH CIRCULAR RD., LONDON, N.W.10 Phone: ELGAR 7393 


TRAMWAY PATH, MITCHAM, SURREY 


26 
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TOOLMAKERS & DESIGNS (Coventry) LID. 


BRAYS LANE, COVENTRY. Telephone: COVENTRY 4051/2. 


TOOLMAKERS TO THE ENGINEERING AND PLASTICS INDUSTRIES 


The foundation of success in mouldings rests on first-quality Moulds. Our reputation 
ensures first-class returns to our clients. Repeat orders prove it! We design and 
manufacture compression-transfer-injection moulds of highest quality and finish. Jigs, 
fixtures, gauges, press tools, special-purpose machines, etc. Limited capacity also available 
for high-class batch production work, 











Let US have YOUR enquiries for “that’’ job. 


Mastic Moulding ||| VALUATIONS 
oy] ‘ | INDUSTRIAL & COMMERCIAL 
PROPERTIES 


FOR INJECTION & COMPRESSION MOULDING for Mortgage, Probate, Balance 
Sheet and other financial purposes. 
FORMALDEHYDE SPECIALIZED SERVICE offered by 
FO NALDEHYDE CHAMBERLAIN & WILLOWS 
—e F 


— SURVEYORS & VALUERS — 




















BUTYRATE 23, MOORGATE, LONDON, E.C.2 


cE OSE, ACRY — 
Ee STYRENE. POLYETHYLEN 
Pp 


Virgin and First Grade Materials available 
for early delivery. Full specification and 
terms, etc., on application to: 
MATERIAL DEPT. 


FOR BAKELITE 


Acetate and other Synthetic 
Mouldings. Modern Plant 
and Facilities 


DOMINION N@~ EXPORT CO.) I” APPLIANCE C21" 
% Loxtora cireue Avenue, London, wW.1i WOOLFOLD, BURY, LANCS. 


"Grams : Stepla, London Telephone: Bury 1560-1 Telegrams :“Bysonite, Bury.” 


CiTy 6013 

















Oo monks me 











BRITAIN’S LEADING 
HACK-SAW 
BLADE— 


also 
HIGH SPEED STEEL BLADES 
Supplied by Tool Dealers, Engineers’ 
Manufactured by :— Merchants, Mill Furnishers, etc. 


CHARLES BAYNES LTD., 
KNUZDEN BROOK, BLACKBURN. 
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CLASSIFIED ADVERTISEMENTS 
Rate 4d. per word, minimum 4/- 
— Box Number Fee, I/- — 


Instructions should be addressed to “Plastics,” 
Bowling Green Lane, London, E.C.1 





AGENCIES 


Established firm of wholesale distributors, excellent 
connection southern counties, modern warehouse, wish 
to contact manufacturers of all t of plasiics, either 
as agents or cash buyers. D. H. Ridout and Son, Ltd., 
12 Stedman Road, Southbourne, Bournemouth. zzz-409 
Agencies Wanted 
Agencies wanted for the sale of plastic and Perspex 
articles. Offices operaiing from all large cities. Send 
pee for cash on delivery to N. Gerver, Plastic 
Sales Dept , 2-10 Mare Street, Hackney, London, £.8. 
Fhone, Amherst 5805 (five lines). 130-25 


AUCTIONEERS’ ANNOUNCEMENTS 

RICHARDS AND PARTNERS. _ 
AUCTIONEERS, VALUERS AND SURVEYORS 
of 


sieatae paoernL PLANT 
ND MACHINE 


seenanl HOUSE, propia STREET. 
LONDON, W.C.2. 
Phone, Temple Bar 7471 (four lines). 








: 722-408 
—— BUSINESSES, PREMISES, OFFICES, ETC. —— 


Islington: 12-roomed house used for business. Small 
lift. Large yard with sheds. Two-floor workshop, 
about 1,000 sq. ft. wie posession. Freehold for 

sale; moderate price. poly 0 Chamberlain and 
— 345 Goswell Road. Phone, —— 
Injection moulding factory for sale. Modern machinery, 
spacious ground-floor premises, 21 Pag lease. London 
suburb within easy reach of West End. Box 918, care 
of ** Plastics.’ 125-19 


—_——_———- DESIGN AND DRAWING 








Plastics d i Comp moulds, tools and 
plant p d, desi and detailed. Alex S. oe, 
64a Clapha.n High Street, London, S.W 74 125-2216 


Design and drawing capacity for plastics moulds (injec- 
tion, compression, transfer) and component design 
development. Graystone Designs, 35 Winchester nae 
Hampstead, N.W. 3. Phone, Pri 7420. 5-25 


MACHINERY, TOOLS AND PLANT 


One Mitchell electrically heated drying cabinet, with 
indicating-type thermostat. 

One 6 by 8 rotary cutter, with standard feed hopper 
and chute-type magnetic separator 18 ins. wide. 

One. electric pump, 12 h.p. . Brook motor. 
One polishing machine, with - extractor, 1 h.p. 230v. 
Brook motor, automatic starte! 

18 polishing machines, secumaed. some automatic, and 
some self-starters. 

Two unmounted polishing heads, 1 h.p. 230v. and 440v. 
One S.H.3 injection-moulding machine, hydraulically 
operated, 10 h.p. motor drive. Box 9728, care of 
** Plastics.”’ 125-2196 








FOR SALE 
Stainless Steel Enclosed VACUUM REACTION 
KETTLES or STILLS, approx. 1 ft. 10 ins. by 2 ft. 
4 ins. deep, bolted top cover with manhole and 
glanded. agitator entry, stainless steel agita:or; mild 
steel outer jacket 50 Ib. per square inch steam pressure, 
crown wheel and pinion fitted to agitator shaft; drive 
from fas: and loose pulleys, bottom outlet, suitable for 
small-scale synthetic resin manufacture. 
REED BROTHERS (ENGINEERING), LTD., 
BEVIS MARK HOUSE, 
LONDON, E.C.3. 

Phone, Avenue 1677-8. Grams, Replant Ald London. 

126-3004 


Two sets hydraulic pumps, by Fielding and Platt, nearly 
new, horizontal, approximately 200 gallons per minute 
at 1,750 Ib. per sq. in., reduction gear 730 to 120, motor 
2 w= /3/50. es and Soa (Millwall), 
Ltd., Cuba Street, London, E.14. 722-448 
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Machinery, Tools and Plant (contd.) 


FOR SALE. 
MODERN DESIGN HORIZONTAL HYDRAULIC 
PUMPS. 


Details as follows: 

Two modern design Unused Horizontal Three-throw 
Enclosed-type Hydraulic Pumps, model 38/173. by Davy 
and United Engineering Co., Sheffield, each having 
rams 3% ins. diameter by 12 ins. stroke, approximate 
capacity each 160 gallons per minute; crankshaft speed 

I.p.m., pressure 2,240 lb. per sq. in., forced-feed 
ne four-bearing-type crankshaft, arranged for 

otor drive through totally sagone gearbox with 
double-helical teeth, ratio 740/150 r.p.m. by Turbine 
Gears, Ltd.; also Wellman Bibby couplings (no motor 
. included). H.P. to drive, 275; 740 r.p.m. 


The pumps are suitable for pressures up to 3,000 Ib. 
Per sq. in. 
Two practically new modern design Horizontal Three- 
throw _Enclosed-type Hydraulic Pumps, odel 
L.10/U.31, by Fielding and Platt, Ltd., each having rams 
4, ins. diameter by 10 ins. stroke, approximate capacity 
each 180 gallons per _ minute; Wg em speed 
120 r.p.m., pressure 1,750 Ib. per sq. in., forced-feed 
lubrication, four-bearing-type crankshaft; each driven 
through totally enclosed gearbox with double-helical 
teeth, ratio 730/120, by Urquhart Lindsay and Robert- 
son, by 290 h.p. slip-ring motor L Mather and Platt, 
Ltd., 400 volts, three-phase, 50 cycles, 730 r.p.m., with 
hand-operated starter. 


The pumps are suitable for pressures up to 2,240 lb. 
Per sq. in. 
JOHN CASHMORE, LTD., 
GREAT BRIDGE, STAFFS. 
Phone, Tipton 1101-3. 
SOUTH WALES WORKS: NEWPORT, MON. 
Phone, Newport (Mon) 3944-6. 126-39 





12-in. motorized band sawing machine, convertible to 
cut steel or timber, £54 7 4d.; 6-in. bench-type 
motorized rng | machine, £64. Apply, McIntyre and 
Eastwood, Carr Road, Town Gate, Wyke, Bradford. 
125-8 
For disposal; Four modern self-contained motorized 
pump units for hydraulic moulding Presses, all recently 
purchased new. Box 898, care of ** Plastics.” 125-17 
Complete extrusion unit for sale, comprising Shaw P2 
extruder, haul-off gear; cooling system. Dies for wire 
covering, tubing and shapes and three tons raw 
material. Ready for immediate operation. Box 805, 
care of “* Plastics.’ 125-1 


Machinery, Tools and Plant, Wanted 


100-ton hydraulic down-stroke plastic presses (self-con- 
tained) required, complete with electrically heated 
platens. Blackfriars Precision, Ltd., 154-6 pane 
Road, London, S.E.1. Phone, Waterloo 4369, 

125- x8988 


Wanted: 150/250-tons upstroke press, with push backs. 
x 703, care of ** Plastics. 125-7 
site Shaw 5s-0z._hand-operated injection moulding 


machine required. Please give full details. 
care of ‘“* Plastics.” 125-x773 


PRODUCTION CAA. AVAILABLE AND 





Pulverizing and grading of raw . 5 em Dohm, Ltd.. 


167 Victoria S:reet, London, S.W.1 222-369 
Repetition in Ebonite, Erinoid, etc. Capstan lathe 
work Mansell, Temple Street, Rugby 125-8451 


Wanted, plastic articles of every description for export 
and British Isles. Representatives active a. all_ parts. 
Can place large orders for export. Write Gerver, 
Plastic Dept,, 2-10 Mare Street, Hackney, London, Es 


Work wanted, tool room available for-all sorts of press 
iools. Press work, assembling, conaging, and all sorts 
of engineering to your design. Universal Components. 
Ltd., 19 Sunderland Terrace, W.2. Bay 6776. 131-302 


We are able to undertake certain short or long runs of 
highly oe = medical and technical plastic moulded 
products. Injection, compression or sheet fabrication. 
Use our “Sich for the preperation of prototypes. All 
inquiries rictly confidential. Box 7678, care of 
** Plastics. zzz-422 





PLASTICS 


Production Capacity 


Iniecti. lai 


Available and Wanted (contd.) 


ity available on 3-0z. injection 
moulding, machine. for short and long runs. Box 9035, 
care of * Plastics.’ 222-438 
Capacity for design-manufacture of press tools, 
moulds, jigs, fixtures, repetition turning, springs and 
presswork. The Super Ease Tool Co., Highfield Works, 
Oakley Road, Redditch 125-28 
Injection moulding specialists have moulding capa- 
city up to 4 oz. Consultants on all in ‘ection’ mould- 
ing problems, | Please send inquiries to Box 1. care 
of * Plastics 125-29 
————- wanted for large_number of very 
mall articles. Protected design Repetition work. 
_ Advertising, Tia., 18 Thurloe ra 
8 
pacity available; up to 8 oz. Plastiers, Ltd., 
Reliance Works, 305-315 pee Green Lane, Lamu m, 
— Phone, Elt 1 
Chromium plating. Cepeciiy ne available for polish- 
ng and plating. Good delivery and competitive prices. 
Consult us on all your plating troubles. W. and D. 
Electrical Co., 95 Park Road North, W.3. Phone, Aco 


Raincoat welding capacity eons SS sratighle for large 
quantities. Box 705, care of “* 125-5 
Em and reproducing of ontiea. ‘designs and all 
matter carried out on plastics, leathers, showcards_ and 
all materials, aoa Ltd., Fernhead Works, Fern- 
head Road, 126-3006 
Well-established iaseiaithe custom moulder has capacity 
and material for home or export available for mould- 
ings, both compression and injection and including E.M. 
4-oz. machines. Immediate delivery from customers’ 
own moulds. Box 807, care of “* Plastics.” 125-11 
awe spot-welding capacity available. Limit twice 
S.W.G. Savage and Parsons, Ltd., atford. 
Wattord 6071. 125-15 
Injection moulding capacity available with manufac- 
turers specializing Polythene products. Assistance 
offered with tool design and manufacture in own tool 
room. Box AC22942, Samson Clarks, 57-61 neater 
Street, obs 126-3245 
Specialists in Polythene mouldings have capacity up to 
8 oz. Tools designed and manufactured if required. 
Inquiries welcomed, Box 869, care of “ Pra A 73 
“X 
Though quite a small concérn, our geographical position, 
coupled with really efficient production methods, allows 
us to execute large or small orders satisfactorily at 
pleasantly low prices. We have at the moment a 
limited capacity to offer for turning, finishing, Polish- 
ing or or ee (drilling, etc.) plastic or metal articles. 
Plastic 











James, High Littleton, Somerset. 125-x842 

ye trade-marked. branded, ornamented, 

- ‘by stamping in gold, silver, pigments: clocks, 

instruments, Perspex display units. The Superb Stamp- 
ing Co., 84 Highbury Park, London, N.4. Can eee 


Repetition in ebonite, casein and all plastics, etc. 
brass and Dural. Export work preferred. Starr, 
Mile End Road. E.1. 1 
Inquiries invited for design and development work on 
plastics, also facilities available for toolmakine and 
mouldines. All inauiries —— in strict bea 
x 774, care of “* Plastics 25-x597 


RAW MATERIAL AVAILABLE AND WANTED 
Wanted, .plastic sheeting in all thicknesses from 1- 16-in. 
Can place large orders for home and export 

Please submit samples and prices to N. 

2-10 Mare Street, Hackney, t- on 


CUPREX, LTD.., 
Stockists of I.C.I. Perspex, 
Offer specially: 
1/16-in., '4-in. and '4-in. coloured. 
Write for stock list and particulars to:— 
FINSBURY PAVEMENT HOUSE, 
120 MOORGATE. 
LONDON, E.C.2. zzz-446 
Ebonite and bakelite always in stock. Phone, Arch- 
way 3654. A. 77 Goodeve, Ltd., 188a Seven Sisters 
Road, London, N.7 222-445 
Regular supplies of imported plastics available. Urea, 
Polystyrene, cellulose acetate, luminiscent cellulose 
acetate, ethyl cellulose, phenolic, moulding compounds, 
Phenolic. resins and adhesives, extruded polystyrene 
rods, celluloid in sheets, rods and tubes, cellulose 
acetate in sheets, casein sheets and roc -V.C. extru- 
sion compound. Please send inquiries to Box 9205, 
care of “ Plastics.” zzz-442 
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Raw Material Available and Wanted (contd.) 


P.V.C. clean strippings from cables, etc., blue, brown, 
red, yellow and black, first-class ogee) large quanti- 
ties available, 1s. 6d. I 44, care of 
** Plastics.” ZZZ~-443 
For sale, P.V.C. scrap. Offers invited. Box 8494, care 
of “* Plastics 222-426 
Cellulose acetate scrap wronasly required; best 
paid. Write Cuprex, Ltd., Finsb pare Pavement 
120 Moorgate, London, E.C.2. 


Perspex cut to requirements. 
Acton, W.3. Acorn 5777. 


rices 
Ouse, 
Phone, Metro. 9641-5. 


_ . 222-424 
Denny, 271 High Street, 
125-2193 


PERSPEX. 
Official Stockists, 
OFFER CLEAR AND PASTEL SHADES IN 
STANDARD SHEETS OR CUT TO SPECIFIC 
REQUIREMENTS; 
Also 
MOULDINGS OF ALL TYPES IN PERSPEX. 
SYNTHENA, LTD., 
AKED_ STREET, VICAR LANE,@BRADFORD. 
Sa 125-2191 
“* Perspex’? brand Acrylic sheet, new paper covered, 


clear and coloured, 1/16-in. to _ A kn 
standard sizes. Box 9931, care of on sagt 
125-x8651 


Wanted, ‘ Perspex ’’ sheeting, all thickness, coloured 
and clear, in any sizes, multiple of six over 12 by 12; 
coloured and clear ‘‘ Perspex” off-cuts; coloured 
10-thou. cellulose acetate, suitable for lamp-shade mak- 
me loree - small quantities purchased. Box 580, care 
of ** Plas 126-3040 
Large quai sanaities of clean polythene, white, black and 
other colours, segregated. Box 9865, care of “* Plastics.” 

Zzz-449 


JOHN F. MANN, LTD., 
DIRECT IMPORTERS OF MOULDING POWDERS, 
Offer 
UREA FORMALDEHYDE, 
PHENOL FORMALDEHYDE, 
POLYSTYRENE, etc., etc. 
Prompt and forward delivery. 
143 CANNON STREET, LONDON, E.C.4. 
Phone, Mansion House 1270. 
_—_—__ 125-2998 


Urea formaldehyde moulding wder for sale, 15 tons 
immediate delivery, at 2s. 11d. per lb., carriage paid. 
Sample of powder on application; also large quantities 
of phenol formaldehyde at 2s. 6d. per Ib., in. black, 
walnut, red and green. Box 513, care of “ a. 
Urea formaldehyde moulding goede, ivory, — ex- 
stock. Box 512, care of ** Prastic -2999 
Plasticized P.V.C, compounds ter extrusion, en 
moulding, etc., virgin pe. available for immediate 
delivery in wide range of opaque and translucent shades. 
gah invited for plastic compounds for all purposes. 
East Ai —_ Chemical Co., Ltd., Street One, Aycliffe 
Trading Estate, near Darlington. 125-3005 
Perspex and Crinothene, official I.C.I. stockists for 
North-West area, invite inquiries for flat sheet Perspex, 
clear and coloured, from 1/16-in. to '4-in. thickness; 
also official I.C.I; stockists of Crinothene. _ Plastics 
(Manchester), Ltd., 11 Whitworth Street, Manchester, 1. 

Phones, Central 0272 and 1725. ZZZz 
Black Cellulose Acetate 52-in. by 24-in. by .06-in. thick, 
,000 sheets available semi-polished, first-class condi- 
tion. Specification DTD.31 Immediate delivery. 
Box PP12356, Samson Clarks, 57-61 songaea ete 
500 Sheets Cellulose Acetate, .080 thick, 54 by 27, 
matt finish, Offers = for the whole or part 
Box 809, care of “ Plast 125-13 
ay ae De Pincm mor offcuts various shades, 
sizes, for immediate sale, highest offer. Box 808, care 
of ‘* Plastics.” } , 125-12 
Bakelite sheets, perfect, new black, 1/16-in. thick, to 
clear stocks at 2s. 10d. per Ib. Box 806, care of 
las' 125-10 
powder (seven 
.A. scrap (first 
e sold as one lot. 
188 Siddals Road, 
125-38 


2,417 Ibs. new cellulose acetate mouldin 
colours), at 3s. 9d. per age ol oye 
injection), colours. at Is. a To 
North Midland od roducts, 
Derby. Phone 455 











5-2193 
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Raw Material Available and Wanted (contd.) 
S. R. F. FREED, LTD.., 
THE STOCKISTS OF SHEETS, RODS, TUBES, 
OFF-CUTS AND SCRAP. 

OFFER OTHER LINES WHICH CAN BE USED 
IN COMBINATION WITH PLASTICS, 
UTILIZING ANIMAL AND: VEGETABLE 
PRODUCTS. 

Such as tortoiseshall, horn, cleaned and prepared cattle 
bones for industrial purposes, vegetable ivory nuts, 
porcupine quills, goose amd duck feathers, and 
barrels, etc. 

S. R. F. FREED, LTD., 
27b — STREET, SOUTH NORWOOD, S.E.25. 
hones, Livingstone 4042; Sanderstead 2056. 
125-402 
est ae id for P.V.C. sheeting. Samples to 
agg Newton Home Products Co., Ltd., 93 
perismith "iteut Nottingham. 27-x172 

it and Son, Ltd., Reg. Office 12 Stedman 
Road, Southbourne, Bournemouth. Phone, S’bourne 
7 Si offer for immediate delivery. f 
10,000 ft. 1%-in. plastic belting. 
ribbed both sides, 3d. ft. 
Two tons Perspex scrap, 1-16 in. to % in. thick. Good 
sized pieces, from 1s_ 6d. be according to quantities 
and sizes required. Minim 
5 cwt. Paxilene sheets, 36 oo by 36 ins. » %in., \% in. 
and % in. thick, Is, 6d. 
7 cwt. laminated sheets, 36 ins. by 36 ins., 48 ins. 
48 ins., h ins, by 72 ins., 4% in. to % in. thick, 


Is. 
Brown a sheets, 8 ft. by 4 ft., from Is. 44d. 








First-class material, 


sq. , ‘ F 
5 cwt. transparent acetate sheeting, .007 in. thick, 
3s. 6 

50 tons coir fibre mattress stuffing, from 4d. Ib., accord- 
ing to quantity require 

20 new opaque sheets orange acetate, 48 ins. by 21 ins 
by 1-16 in., 6s. Ib. 

5,000 sq. yds. rubber flooring tiles, 12 ins. ag 12 ins. 
and 24 ins. by 24 ins., various colours, 25s. yd. 

27 cwt. new Per: x sheets, paper eouneed. opaque 
colours, standard sizes, % in. to 4 in. at 5s. 6d. per Ib. 
8,000 pairs industrial canvas mittens, ex-Government 
stock, quick-release wrist fasteners, suitable gardening, 
heavy work, etc., 54s. gross pairs 25-24 
Catalin Beads, i/,-in. square, eight ~~ pastel shades, 
A. some, , fansparent. Inquiries to x 704, a" of 
* Plasti 

Granulated P.V.C., ex-stock. Box 804, care of 


Three tons virgin C-A moulding Rng, & for sale, good 
colours, can be used in home mar Box 917, care of 
** Plastics. 125-18 
Acetate sheets, transparent smoky, suitable for wee 
discs, tennis or anti-glare visors. etc., 30/000 thick. 
approx, 4-cwt., 7s. per lb. Box 511, care of “ Plas: 


Perspex acrylic sheet. Stockists offer good range in 
clear and coloured. Stock lists available. J. H. Berry 

(Plastics), Portland Works, Annesley Woodhouse, Notts, 
East Kirkby 2151. 127-2195 


Perspex clear, paper covered, 36 ins. by 36 ins. by 
3/16 in., 7/32 in. ona A in., for disposal. Write Box 
515, care of * Plasti 125-30 
Plastic boards, 1/16 ry .» Specially treated, highest artistic 
finish, suitable for panelling, furniture, bath, splash- 
cks, etc.; plain colours or marble » and wood 
(oak, mahogany, walnut, etc.), Sheets 8 by 4 cut to 
requirements, Prom; mt deliveries. Larks Sprayine 
Process, Monument ill, Weybridge. 125-27 
For sale constantly, cut-offs of % and 1/16-in. natural 

Holoplast, from 1s. per Ib., according to size of pi 
Larks Spraying Process, Monument bri, Weybri agg 
38:06 


Perspex sheets, coloured and clear, standard sizes or 
cut to your requirements, deliveries from stock, off-cuts 
also available. Write for stock list. Box 9762, care of 

* Plastics. 125-2200 


Moulding powders. If you have any redundant stocks 
for disposal contact us and also give us your inquiries 
if you are in need of — of other- powders. Box 
9756, care of ‘“* Plasti 125-2201 
Metal powders and prot Quotations and samples 
on application. Dohm, Ltd., 

London, S.W.1. ss sc: Sect 
We are now able to ly an adhésive suitable for 
cementing the AS which we supply. Inquiries to 
Cuprex, Ltd., Finsbury Pavement House, 120 Moorgate, 
London, E.C.2. * 222-429 
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Raw Material Available and Wanted (contd.) 


For sale, 15 tons P.V.C. black compound (recovered); 

samples available. Write to Cuprex, Ltd., Finsbury 

Pavement House, 120 Moorgate, London, ae 
722-428 


Wanted, plastic waste and plastic piece goods. Send 
particulars, stating quantity and price. Box 6695, care 
of “* Plastics.’’ 

Perspex off-cuts, clear and coloured, cut to required 
size, lactoid rods and all forms of scrap plastic 
material; immediate delivery. Write, Plastic Depart- 
at J. E. Hoare, Byton Chambers, Amen Comes, 

Z2Z-. 


Scrap. Why not let a well-established firm quote you 
for cellulose acetate, polystyrene, P.V.C. cuttings and 
other thermoplastic off-cuts and scrap? Having best 
use for these materials, highest prices can be paid. 
Quotations on receipt of representative samples to 
Grist (Plastics), Ltd., 82-84 Brighton Road, 
Surbiton, Surrey. Phone, Elmbridge 4214. 272-395 
SITUATIONS . VACANT 
None of the vacancies in these columns relates to 
a man between the ages of 18 and 50, inclusive, or 
a woman between the ages of 18 and 40, inclusive, 
unless he or she is excepted from the ee of 
the Control of Engagement Order, 1947, or the 
vacancy is for from the pro- 





visions of that Order. 


Plastics Chemist. Vacancy exists in Birmingham for 
qualified Plastics Chemist in Development and Research 
Department. Primary duty to investigate application 
of Plastics to products of old-established company. 
Apply, stating age, qualifications, and salary required, 
to Box 9759, care of ‘“* Plastics 125-2199 
Wanted, first-class technical representative, fully con- 
versant with and capable of estimating the cost of 
production of jigs, fixtures, press tools, plastics mould, 
etc., to keep medium-sized works in Coventry area 
fully supplied with orders. Good salary and | gg 9 
for real live man who can show results. 
with exceptional contacts _ a buyers — "apply. 
Box 514, care of “* Plasti 125-3001 
Technician required for \developenene work on moulded 
track carbon potentiometers. Applicants must have had 
several years’ experience in the plastics moulding 
industry, and should possess a good general technical 
background, preferably with a knowledge of electronics. 
Post is in the Swindon area and carries good prospects 
< advancement. Age 25 to 35. Salary according to 
experience, in region of £500. Please write, giving 
full particulars to Box 503, care of “ Plastics 
"126-3002 


Diesink: Engraver required by firm engaged on 
plastic mould work in Essex; person with experience is 
offered a permanent progressive and well-paid position. 
Send fullest details to Box 508, care of “* Plastics.’’ 
127-3003 
Wanted, laboratory extruder for plastic manufacture, 
approximately 1'4-in. Box 966, care of “ ees 
Leading company of plastic monuiaenes has a 
vacancy for a should 
have a university — in caerksinical engineering and 
must have had at least five years’ experience in the 
large-scale production of high-quality compression and 
injection mouldings. Ability to control staff is an 
essential qualification. Successful applicant will be 
required to assume full responsibility for design of 
moulds, finishing jigs, fixtures, etc., the estimating of 
tool costs and guidance in the estimating of moulding 
costs. This is an unique opportunity for a man with 
initiative and ability to work closely with a team of 
enthusiasts. 
The same company has a limited number of vacancies 
for progressive men under 25 years of age who desire 
to become associated with large-scale production and 
whose services are required in the tool design section. 
Young men who wish for greater scope within the 
industry would be well advised to consider this unique 
opportunity. Write, Box 965, care of ‘ Plastics.” 
125-36 
Toolmaker required. Experience on plastic mould 
work essential. Person with experience is offered 
a permanent, progressive and well-paid position. Send 
fullest details ‘‘ Seaforth,”’ Watchett Works, Oakhurst 
Road, Southend. 127-3045 
uction Chemist required, fully experienced in 
Organic Chemistry, with expert knowledge of Calen- 
dering and Spreading of P.V.C. Experience in con- 
verting Rubber Spreaders an advantage, but not essen- 
= Seate cupostunity for te and sad 
ma ull qualifications and salary required for 
situation in S.E. Scotland. All app 
Box 81! 





treated in the strictest confidence. 
* Plastics 


—_ 
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Situations Vacant (contd.) 

Wanted for Plastic Moulding Management. 

A thoroughly practical man is urgently required to 
manage small works in Birmingham for production of 
household fittings in plastics. Ability to take full con- 
trol essential, from buying raw materials and super- 
vizing toolmaking to maintaiaing output in large 
quantities. 

Suitable applicant for this post will receive good salary, 
output bonus and every incentive to make a —— 
Write fullest details in absolute confidence ae 

836, care of ‘“* Plastics.’’ 2 
Insulation Engineer required for Electrical we 
turers in Midlands for control during manufacture of 
insulating material processing and utilization for all 
classes of heavy electrical equipment. Permanent 
Position. Applications stating age, experience and 
qualifications to Box 702, care of ‘‘ Plastics.’’ 125-21 


Manager required for Plastics Dept. Should be familiar 
with the processing of thermo-plastic raw materials 
and in the production of Injection Moulding Powders 
He must also be familiar with the purchase of raw 
materials and sale of the products, and have the 
necessary connections in the trade. Permanent position 
with good prospects and excellent income assured for 
the right person. Box 810, care of ‘“* Plastics.” 195-37 


Toolmaker. Thoroughly experienced man required for 
Press Tool and Mould work. One able to do all his 
own machining, in modern tool-room, to accurate 
limits; 20 years’ tool-room experience minimum accept- 
able. Top rate paid, first-class working conditions in 
factory at Byfleet, Surrey. Write in first instance to 
Box 970, care of “ Plastics.” 125-34 
Auto Setter required. Man with experience on B. and 
S. and Index Autos. Only those with minimum of 20 
years’ experience need apply. Highest wages and good 
conditions for suitable applicant at factory at Byfleet. 
Surrey. Write Box care of ‘ Plastics.”” 125-33 
Tool-room Miller required in up-to-date tool-room. 
Thoroughly experienced man for bakelite moulds, die- 
casting moulds, able to generate auto cams and use 
jig borer. Must have at least 20 years’ milling experi- 
ence. Permanent progressive position for competent 
man with some mathematical knowledge. High salary. 
first-class working conditions in factory, at tray’ 
Surrey. Write Box 968, care of “* Plastics. 125-32 
Tool draughtsman required with knowledge of layouts, 
tool estimating, and modern production methods. 
Only those holding higher National Certificate or equiva- 
lent need apply. High salary and good conditions in 
factory at, Byfleet, Surrey. Write Box 967, care of 

* Plastics.’ 125-31 


——_————_ SITUATIONS WANTED ———— 
Ex-officer and pilot, 27, over year’s unrivalled experi- 
ence all departments of prominent plastics firm, now 
seeks progressive and remunerative post with similar 
firm. Box 811, care of “ Plastics.’’ 125-14 
Young works manager requires position with good 
possibilities, good salary, hard work and long hours. 
Any offers. Box 638, care of “ Plastics.” 125-x215 


————_———— TIME RECORDERS ———————- 
Factory time recorders. Service rental. Phone, Hop 
2239. Time Recorder Supply and Maintenance Co., 
157-159 Borough High Street, S.E.1. 125-8459 


WANTED 

Manufacturers of Menthol Cones wish to buy plastic 

cases, bullet shape and domed shape. Offers > ane, to 
x 899, care of “* Plastics.” 386-16 


———_—_—_———-__ MISCELLANEOUS 
Extend Your Trade. 
Use a Trade Mark. Consult 
Trade Mark Protection Society, 
12 Church Street, Liverpool. 130-9745 
We supply within 24 hours Golderstat Photocopies, 
the inexpensive reproduction of documents, illustrations, 
photographs. etc. Golderstat, 54 Golders Gasdens, 
London,. N.W.11. Spe 5643. 126-659 
ved mame » scales, dials, 
Tickets and Ce., Box 2, Silver Street, Leicester. 
- 129-9541 
Huts. Nissen type, 36 ft. by 16 ft. and other sizes; 
also other industrial buildings suitable for workshops, 
canteens, site offices, clubs, etc. icence required. 
eo phone or call lay afternoons). 
._ Thorn and Sons, Ltd., . Brampton Road, 
h, Kent. | Phone, Bexleyheath 305. 722-430 
Photography . by Behr will show your product at its 
best. Ask for illustrated list. 44 Temple Fortune 
ane, London, W.11. _Speedwell 4298. — 
sonemeeess. permanent London address 








etc., supplied. 











ess. Letters r 
Write, aera BCM/MONO76, 
128-2192 
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Miscellaneous (contd.) 


Acid containers. High-quality ebonite containers avai!- 
able from stock, 29 gallons capacity, dimension 
17% ins. by 13% ins. by 39% ins. high, suitable for 
handling and storing liquid chemicals, price £3 10s, 
each. United Ebonite and Lorival, Ltd., = ane i 
near Bolton, Lancs. 
W. Page and Sons, Ltd. 
Cartons, wooden cases, 
materials. 
May we remind our many friends that the supply posi- 
tion with regard to packing materials of all kinds is a 
bad one, and is not likely to improve. By virtue of 
our progressive buying policy we are still able to offer 
large stocks of new and once-used cartons, tea chests 
and other packing materials, and invite your inquiries. 
New corrugated cartons. made to your own specification 
from off-cuts, for which no Board licence is required 
Your inquiries will receive our best attention. 
The price of tea chests has now been advanced owing 
to higher cost of collection from the blenders. Larg 
tea chests, 24 by 19 by 19, at 6s. 6d. each, all in perfect 
condition ;. small tea chesis, 15% by sore by 19% and 
18% by 16% by 16/4, at 5s. 6d. each 
Export cases, 18 by 17 by 16, with %-in. ends and 
4-in. sides, bottoms and lids, at 6s. each. 
Packing service. 
Will you kindly note that as from October 18 we shall 
be opening our packing warehouse, which is equipped 
to deal with packing of all kinds, both for the home 
and export markets. e will receive the g 
them in cartons or wooden cases to your specification, 
and will despatch them in perfect condition to your 
customers, If this service appeals, we would. be pleased 
to send our representative to discuss the details. We 
are in a position to supply materials and our experience 
in this field will save you money on packing costs and 
will certainly save space in your factory that could be 
turned over to increased production. 
Write or phone. W. Page and a Ltd., 34 Langside 
Crescent, Southgate, Lenton, N.14 Phone, Palmers 
Green 5087 and 9916. 222-452 
Manufacturers of~ greeting cards require additional 
competitive lines for their travellers calling on whole- 
salers Reongnoet England and Wales. Box 706, care 
of “ Plasti 127-3246 


tea chests and other packing 
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shests thermosetting cast phenolic resin is 
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ation the pre-eminent material for Indus- \ 
lired, - 4 = . < 
ine trialist and Designer. With its superb 
Larg ; 
tet range of glorious colours and effects, 
and its ease of fabrication and adaptation ] 
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home design and ornament. al Wl 
ation ‘ . 
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ience j 
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hole- nachined ; has good physical properties ; 1 
3346 rdourless ; tastel non-infla ; resist- 
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\ssociated Products: 
>ATACOL—cold or hot setting adhesive 
or wood, phenolic or cresylic 
nouldings. 


>ATAFORM for cast- mM 
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